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TECHNICAL REPORT ON rArIUAL

INFOR tATION STORAGE AND RETRIEVAL SYSTEMS

The Civil Engineering Laboratory (CEL) of the Naval Construction

Battalion Center, Port Hueneme, California, has identified the need for a

data management system capable of enhancing CEL Research, Development, Test

and Evaluation (RDT&E) activities in physical security. Previous work in

this field undertaken for CEL* was directed toward a preliminary definition

of an information storage and retrieval system, as well as the preparation

of an indexing thesaurus for implementation of the selected system. Work

completed included a review of candidate manual information storage and

retrieval systems and the identification of a manual system to suit the

needs of CEL and its user community. As part of its work for CEL, Mission

Research Corporation (!RC) has reviewed this work and further examined

manual information storage and retrieval systems. Three manual systems

were identified and examined to determine their compatibility with the

current CEL needs. Accordingly, this report is divided into the following

areas: a brief discussion on indexing; details on how the candidate systems

work, including their capabilities and limitations; and recommendations on

the selection and implementation of a manual system.

*Information Storage & Retrieval System for Physical Security RDT&E Program,
462S83/75 M X162, Dataflow Systems, Inc., January 6, 197S.

Indexing Thesaurus, Dataflow Systems, Inc., June 13, 197S.
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BACKSROUND INFOWAATION

Terminology

The design and activation of an information storage and retrieval
system necessitates that documents be indexed by subject under index terms
or descriptors. A complete set of index terms make up the index language.

The CEL Indexing Thesaurus uses each entry as an index term; the thesaurus

itself constitutes the index language. Heirarchy Terms (HT) are used to

organize the index terms into subgroups.

Once the index language has been determined, documents must be

read and assigned index terms. The number of index terms assigned to
each document is determined according to the needs of the user. To
ensure consistency among indexers, however, it is important that the index

terms are decided upon before the indexing procedure begins. This

controlled list of index terms is generally referred to as controlled

vocabulary or authority list.

Pre- and Post-Coordination

The index language of any given subject should include the capa-

bility to express the subject matter of documents in varying degrees of
complexity. Generally, manual systems can use two different approaches

to develop a system vocabulary for indexing and retrieving documents.

They are referred to as pre- and post-coordination.

For CEL purposes, use of a pre-coordinated system is questionable.
This system creates index terms which uniquely identify very specific topics.
It includes labels identifying specific classes or categories that are the

logical product of more than one class. This is done by assembling all the
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components, or as many as possible, under one subject heading before index-

ing. A typical example of this system is a library card catalog. Documents

are listed according to their subject matter, and described in the greatest

detail possible.

An example of an index term formed through pre-coordination is

"audible door alarms." Using this as an index term, one uniquely identi-

fies the product of three separate classes; doors, alarms and audible.

Pre-coordination attempts to render each heading as specific as possible,

although this is not always achieved. One may lose valuable information

by not knowning exactly what subject heading to use for a search.

The post-coordinated approach defines only relatively basic

classes when developing index terms. The best way to make the distinction

between the two systems is that post-coordination uses one index term for

each concept, whereas pre-coordination uses one or more concepts in each

subject heading. In other words, tn use pre-coordinated index terms to

search for a document dealing with audible door alarms, one would cross-

index the descriptors "doors," "alarms," and "audible." When searching,

one can use some or all of the descriptors (index terms). Post-coordination,

therefore, allows for greater flexibility since search terminology is

developed to suit the specific needs of the searcher.

Item and Term Entry

Using post-coordinated index terms, search cards can be organized

in two ways. They are item entry and term entry. When using item entry,

basic information about each document is contained on the cards used to
search with. Document information can include title, author, abstract, 4 '

etc. Term entry refers to searching procedures where only the referen

number (accession number) of the document is identified. The sear c r

must then go to the document itself or some secondary cataloging
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further explained in the following discussion of the three candidate

manual storage and retrieval systems.

KMANUAL STORAGE AND RETRIEVAL SYSTEMS USING POST-COORDINATION

As previously mentioned, a truely post-coordinated indexing

system utilizes one concept per term. To search for information on a

specific topic, the component terms can be searched for separately, or

some or all of them can be used. Once again, it is important to emphasize

that the index term "audible door alarms" would never appear in a system

using post-coordinate index terms. One would have to cross index using

the component terms in order to identify documents dealing with all three.

Three types of manual card systems employ post-coordination,

each requiring a card for storage and retrieval. The three card systems-

edge-notched cards (item entry), scan match cards (term entry), and

peek-a-boo cards (term entry)- are each known by a variety of names. While

all of the names will be identified, those shown above will be used

throughout the remainder of this report. The following discussion

describes how these card systems are organized and how they work.

Edge-Notched Cards

Edge-notched cards are an item entry system since document

information is contained on the card itself. Figure 1 shows a card with

document information for a Techdata Sheet on "Reinforcement System for

Chain-link Gates." When using this card method for storing and retrieving

do&crnents, title, author, publisher, date abstract, and so on are recorded

directly on the card.

4
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Figure 1. Edge-Notched Card System
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All index terms (descriptors) which relate to the item on the

card are directly coded into the outer holes. (A typical edge-notched

card contains 100 holes.) When using this direct coding method, only as

many terms may be used as there are holes on the card. Each index term is

then assigned a number corresponding to one of the numbered holes on the

card, making each hole represent one term. Holes that relate to the

item on the card are then broken, or notched; so that the hole is no

longer closed. For example, if gates are-discussed in the document, and

gates has been assigned descriptor hole #1, the hole is notched. Hole #46,

which is assigned to the term lighting, is not punched since lighting is

not discussed in the document.

Once the card has been properly notched, one can begin to

retrieve items. Using the same example, if the goal is to isolate types

of gates, a rod is inserted through the hole assigned to gates. All

documents dealing with gates will fall off the needle since their "gate"

descriptor hole has been broken. To get more specific and find a document

that deals with gates that are resistant to forcible entry, one simply

uses the fallen pile of gate documents and inserts the rod through the

forcible entry hole. Once again, all the items that use the index term

searched for will fall out of the card paclC.

It is important to note (see Figure 1) that although most edge-

notched cards contain less than 200 holes, one can increase the amount of

terms by using the second row of numbers (7,4,2,1) in combination as °

listed below:

0 No punch S 4 and I

1 1 6 4 and 2

2 2 7 7

3 2 and 1 8 7 and 1

4 4 9 7 and 2



A unique identity must be established for each grouping. Nine descriptors

can be then utilized for every four holes on the card. The numbers 1, 2,

4, and 7 require one pass of the needle since only one hole is notched to

represent the number. However, the numbers 3, 5, 6, 8 and 9 require two

passes of the rod since each number is represented by using different

combinations of two holes. This coding system significantly increases the

amount of descriptors that can be used on a card. On an 8" x 10 " card

containing 174 holes, the maximum number of descriptors that can be used

is increased to 360.

A guiding rule is to choose a coding scheme that will minimize

the number of "false drops." A false drop is defined as a document produced

by a search that does not use the index term being sought. Unfortunately,

the 7-4-2-1 systems carries with it a high probability of producing false

drops. For example, five is represented by notching four and one, and nine

is represented by notching seven and two. When both five and nine are

used in the same grouping on a card, all four holes will be notched. Any

time any number in the grouping is searched for, the card will drop. The

7-4-2-1 system is best used when each document will have only one descrip-

tor notched in each four hole grouping.

The number of descriptors can also be increased by use of an

indirect coding scheme. Unlike direct coding, which uses one hole per

term, indirect coding uses two holes per term. Two number are assigned

at random to each term, (for example, the index term "exits" might be

assigned holes 11 and 12, or 11-12). A card containing 100 holes would have

00-00 to 99-99 codes-or 10,000 in all. However, 11-12 is the same as 12-

11 since the same two holes are notched. Therefore, the total number of

combinations is by definition reduced by half. In addition, all combina-

tions using the same two numbers must also be excluded. Below is the

equation for computating the total number of operational holes for a card

with N holes.



Nu (N x N1- N N(N - 1)
2 2

N-total number of holes

Nu  number of unique combinations

Again, consideration must be made as to the probability of false

drops should the decision to use indirect coding be made. This probability

could be greatly reduced by using a computer developed random numbers list

that automatically excluded all duplications (i.e., 11-12 and 12-11) and

all diagonals (i.e., 11-11). The list also aids in scattering the numbers

used rather than numbering them sequentially.

Scan Match Cards (Also known as Scan Column Cards and Uniterm Cards)

The Scan Match Card System is a term entry system sinxce cards

identify only the accession numbers of documents relating to the index

term on the top of the card. In Figure 2, all the document numbers listed

relate to computers. In the case of a descriptor requiring further clari-

fication, an operational definition is included on the card. This is done

to define the index term, rather than narrow the subject heading as is

done in pre-coordination.

The card is divided into 10 colwans. Document accession numbers

are placed in the numbered columns according to their last number. This

is done to allow the card to fill up evenly, as well as to make scanning

easier. While the card catalog requires one card for every document using

the same subject heading, the scan match card uses one card for each index

term. Each card records as many document accession numbers as the card

will hold. It should be noted, however, that the search yields only a

document accession number. One must locate the document or refer to some

secondary cataloging system for all other document information.
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Meanino is Identical to!

COMPUTERS 2 "Electronic Digital Computers"

0 1 2 3 4 5 6 7 8 9

20 1 192 63 14 65 76 7 148 9
160 191 232 123 64 415 16 197 128 79
200 221 32 133 124 915 36 27 138 189
120 131 122 363 134 875 126 147 398 219
390 781 192 913 394 396 397 798 129
410 761 142 374 906 407 908 139
710 772 404 707 878 399
730 714 907 409

804 877 699
09

Scan-Match Cards

Figure 2. Scan Match Cards7
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When the index term itself is not specific enough to suit the

searchers needs, this card method allows the searcher to choose a second

index term to find documents using both. One simply "scans" the two cards

and "matches" accession numbers appearing on both. More descriptors can

be added depending on the needs of the searcher, and the time allotted

the searcher to cross match.

Peek-A-Boo Cards (Also known as Optical Coincidence Cards)

As in the case of scan match cards, the peek-a-boo system utilizes

a term entry card format. The only information available to the searcher

is the document accession numbers which fall under the term. The searcher

must use the accession number to locate the document to determine all

additional information. The peek-a-boo system does lend itself, however,

to cross-indexing far more readily than the scan match method.

The layout of a peek-a-boo card is illustrated in Figure 3. It

should be noted that while most peek-a-boo cards are on 10" x 12" sheets,

they are set-up identically to the card appearing in the example. The

only difference is a greater number of boxes which can accomodate up to

10,000 accession numbers. Card size is usually adjusted according to

the number of documents to be stored.

Each document is assigned a four digit number which corresponds

to a position on the card. The number is read by using the large numbers

as the first two digits of the accession number. The small numbered

boxes within the large box contain the last two digits (see Figure 3).

Index terms and any required definitions appear on the top of

the card. The accession numbers of the documents that relate to the

index term are then punched out leaving a hole. To determine which documents

fall under a given subject, the card is simply held to the light and the

10
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numbers of all boxes punched are recorded. Cross indexing is simply a

matter of placing two or more cards together and holding them over a light

box. (A light box consists of a frame with a sheet of translucent material

on the top and a light source mounted inside. The light box is not a

necessity, but it does make identification of common holes much easier

when more than one descriptor is used.)

ADVANTAGES AND DISADVANTAGES

Many specific questions must be answered before a decision

can be made with respect to which of the three manual information storage

and retrieval systems will best suit the needs of CEL. At this point,

a critique of the alternatives, examining their strengths and weaknesses

is required. The paragraphs below discuss the respective advantages and

disadvantages of each of the three systems described above.

Edged-Notched Card Method

Advantages. The edge-notched card method offers storage for an

unlimited number of documents. If a system begins to have an unmanage-

able amount of cards, they can easily be airanged according to a hierarchy

of terms. Another advantage is that each card in the file contains

all document information. In addition, very little equipment is required

for card preparation and searching. Finally, cards do not need to be

kept in any order unless, as already mentioned, they are separated by

overall subject heading. It should also be noted that the materials

for this system are inexpensive.

Disadvantages. The most obvious disadvantage of the edge-notched

method is that it limits the number of descriptors, or index terms, that

can be used. There are ways to increase the number, however, which if

used properly do not alter the simplicity of the system. Mnother

12



consideration is that a careful coding process and a flawless thesaurus are

essential. The thesaurus, or some form of indexing manual, is required

to indicate codes assigned to descriptors. Finally, searching a large

file presents another drawback in that it can be tedious unless the

searcher knows what he needs and is familiar with the index terms.

Scan Hatch Card Method

Advantages. The scan match method offers the capability of storing

unlimited amounts of documents and descriptors. The system is also quite

inexpensive. In fact, many organizations design and print their own cards.

An additional advantage is that although the system is quite old (late 1940's)

step-by-step discussions on how to choose index terms for scan match

systems are available.

Disadvantages. The most obvious disadvantage of scan match is

that the result of a search is only an accession number. The searcher has

no knowledge of the search product until the document, or some secondary

catalog, is consulted. The searcher becomes caught in somewhat of a "Catch-

22" situation. If only two descriptors are used, the search result is

usually large numbers of documents. Considerable time is then spent in

locating, reviewing and screening documents. However, when he chooses to

cross four, five or more descriptors, he is presented with the tedious job

of comparing a large volume of accession numbers. Although this system is

quite inexpensive and can be implemented easily, it is far the most

difficult system for daily use.

Peek-A-Boo Card Method

Advantages. The peek-a-boo card method has enjoyed popularity

in recent years. Depending upon the size of the card, up to 10,000 docu-

ments can be stored. Cards do, however, come in various sizes corresponding

13



to the number of documents in the file. A forecast to determine the

projected amount of documents is required. The system also allows the

use of as many index terms as are needed and manageable. In addition,

indexing of new documents is simply a process of punching the accession

number holes of the cards with the desired descriptor. Finally, the

searching procedure itself is straight-forward regardless of file size.

Disadvantages. Like scan match, separate accession files must

be maintained since searches result in accession numbers only. Although

there is a limit to the amount of document accession numbers that can be

stored on each card, it is unlikely that CEL's records will reach 10,000

before they become automated. Accurate punching is obviously required,

although even a slightly uncentered punch will still allow enough light

through the card stack for search purposes. Finally, in comparison with

the manual systems already discussed, the peek-a-boo system is more

expensive. The cost of commercial peek-a-boo cards exceeds that of cards

used in other manual systems. A commercial punch, which can penetrate a

small thickness of cards, costs about $80. A simple hand punch or leather

punch, however, has been found to be effective. A light box is probably

the most expensive of all the equipment to be purchased (approximately $1S0).

Table 1 summarizes the differences among the three manual systems

by describing them in terms of system constraints, operational characteris-

tics and automation considerations.

The number of documents and descriptors that the manual systems

can employ (see Table 1) are described in terms of "absolute" and "practical."

This distinction has been made to differentiate between the saturation point

of a system and its realistic working limitations. Eventually, rapidly

growing information systems may operate more efficiently by using automation

technology. Manual systems are practical, however, as long as one is

aware of where system inefficiency occurs in terms of maximum number of

14
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descriptors and documents. Manual systems that suit the needs of a newly

developed library may require replacement as files become larger and more

complex. Therefore, when selecting a manual system it is important to

recognize its strengths and weaknesses, in addition to file characteristics

and future growth potential.

ANALYSIS OF MANUAL SYSTEM4S

In determining which of the three systems discussed would best

suit CEL's need for an information storage and retrieval system, three

criteria were given close examination. Search procedure, search output

and compatability with automated systems were found to be the most important

aspects in choosing a system. After identifying and examining these

criteria, the edge notched card system has been determined to be the

most suitable manual information storage and retrieval system for use by

CEL.

The scan match card system is extremely tedious and time consuming

system when searching on a daily basis. The product of a scan match search

is only an accession number. In order to obtain specific information, the

document, or a secondary cataloging system,' must be consulted. The scan

match system also limits the ease of canversion from manual to automated

systems. Document information cannot be entered directly from the search

card without consulting a secondary source. Mission Research Corporation

does not recommend using the scan match system for these reasons.

The peek-a-boo card system has essentially the same operational

constraints as the scan match card system, however, the actual search

procedure is straightforward. Like scan match, the product of a peek-a-

boo search is an accession number. Again, one must go elsewhere to locate
specific information concerning the documents identified in the search.

The peek-a-boo system also limits the ease with which documents can be

16



entered into an automated system. Reading accession numbers off peek-a-boo cards

during the transition from a manual to an automated system cannot be done

efficiently or reliably by the user. Although automatic scanners that

"read" the cards do exist, they are costly as well as unreliable. Due

to these system limitations, the peek-a-boo card system is not recommended

for use by CEL.

HRC feels the edge-notched card system is the most desirable

manual system for CEL due to the simplicity of the search procedure, the

extent of the search output, and its compatibility with automated systems.

Coding schemes are available that sufficiently increase the number of

descriptors that can be utilized withou losing the desired simplicity of

the search procedure. Furthermore, since edge-notched cards employ an

item entry format, all document information is produced directly from the

search itself without consulting secondary catalogs. Edge-notched cards

also allow efficient transition from a manual system to an automated one

since each card contains document informaticn in a manner that is compatible

with computer format. Although edge-notched cards have been found to be

the superior manual system, it should be noted that a concurrent analysis

of computerized information systems is being done to determine if an

automated system will better suit the needs of CEL.

IMPLEMENTATION OF EDGE-NOTCHED CARD SYSTEM

The thesaurus provided by CEL has been reviewed by the NRC

project team and found to be compatible with CEL requirements. Should

a manual system be desired, MRC has detailed an implementation plan for

edge-notched cards using the indexing structure identified in the thesaurus.

The indexing thesaurus divides search terminology into eight

general catagories, referred to as Hierarchy Terms (HT). These terms are:

17



Alarm Technology (AT)

Lock Technology (LT)

Control (CON)

Methods of Entry (IOE)

Types of Entry (TYE)

Builders Hardware (BH)

Security Administration and Management (SAM)

Facilities, Locations (FAC)

Each HT is then divided into major subject headings. Subject headings

are further divided into their component parts which constitute the third

level of indexing terminology. Table 2 illustrates the total number of

index terms for each HT found in the CEL Indexing Thesaurus. This table

was developed to determine the feasibility of an edge-notched card system

in light of the number of index terms used in the thesaurus.

As previously stated, the number of index terms that can be

used with an edge-notched card system depends upon the size of the card

and how many holes it contains. This number can be increased by using

various combinations of two holes, as done in indirect coding schemes.

MRC feels that indirect coding is sufficiently manageable to be employed

in the data management system outlined for-use by CEL. Separate card

files would, however, be established for each hierarchy term.

Commercial 8" x 10h" cards have 174 holes that can be

coded directly for a maximum of 174 terms, that is, one hole

per term. By using the same size card and employing indirect coding, only

the first 100 holes are used to increase the total number to 4,950.

To keep the system manageable and prevent false drops, however, the

index terms used should be limited to a practical number. As shown in

Table 2 the highest number of descriptors for any single HierarchT Term

(HT) is 329. By using direct coding for some hierarchy terms and indirect

coding for others, edge-notched cards can be sucessfully used to contain

the number and complexity of index terms identified in the CEL thesaurus.
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Subtotals

HIERARCHY TERM 2nd LEVEL TERMIS 3rd LEVEL TERMS 4t. LEVEL TEPJ'S TOTAL

AT* 36 181 0 217

LT* 33 296 0 329

CON 14 57 31 102

MOE 13 76 26 115

TYE 18 0 0 18

BH* 51 98 14 163

SAM 6 21 2 29

FAC 23 8 0 31

TOTALS 194 737 73 1004

Note: Those hierarchy terms followed by an asterisk (*) represent the
files that would require use of an indirect coding scheme due to
the number of index terms. All others are small enough to use
the direct coding method.

Table 2. Number of Descriptors Used for Each Hierarchy Term
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Each hierarchy term, representing one unique set of cards (a

file), uses a specific set of index terms. For those HTs compatible with

the direct coding method, assigned hole sequence follows the alphabetical

listing used in the thesaurus. That is, holes are assigned to terms by

starting at a specified point on the card and continuing around it,

following the order of the terms as they appear in the thesaurus. The

hole location of each assigned term must be noted on the thesaurus.

For those HTs that necessitate the use of an indirect coding

scheme, holes should be assigned randomly. Numbers are assigned randomly

in order to reduce the possibility that a combination has not been used

more than once. As previously stated, the coding choices exclude duplications

and diagonals. The random list also aids in scattering those holes which

are used throughout the entire card rather than concentrating them in one

section of the card.

Once index term assignments are made and recorded, and documents

are classified according to the terms identified in the thesaurus, document

information is transcribed onto the edge notched card itself. Holes are

punched according to the terms used to identify the document. Information

about the document, such as title, author, accession number, abstract,

and descriptor list, is placed on the body of the card according to the

level of detail desired. A document abstract, if desired, can be placed

on the reverse side of the card. It may be desirable to have three

separate formats each representing a specific type of document: biblio-

graphic/annotation form, vendor publication form, and CEL inhouse report

form. Each format would include a form title and a corresponding colored

line for easy visual identification.
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.CONCLUSION

MRC finds the edge notched card system to be the most suitable

manual information storage and retrieval system for use by CEL. Document

information is recorded and stored in a manner that is compatible with the

way in which it will later be retrieved and used. Computerized infor-

mation systems are being analyzed to determine if they can provide CEL

with abilities that go beyond the scope of manual systems. Should a manual

system be chosen, the edge notched card system is further recommended

due to its operational characteristics and the ease with which it can later

be automated.
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SECTION 1

INTRODUCTION

1.1 BACKGROUND

The Civil Engineering Laboratory (CEL) of the Naval Construction

Battalion Center, Port Hueneme, California, initiated a project during

FY 1979 for the development of an in-house Physical Security Data Manage-

ment System. This project is a direct response to the CEL staff's need for

effective and efficient storage and retrieval of in-house data and docu-

mentation to support physical security problem-solving by CEL for the Naval

Shore Establishment.

The scope of CEL's current in-house Research, Development, Test

and Evaluation (RDT&E) data and documentation relate to a broad range of

physical security information domains. These domains include Alarm Tech-

nology; Lock Technology; Control Equipment; Methods of Entry; Types of

Entry, Threats; Builders Hardware; Security Administration and Management;

Facilities, Locations; Law Enforcement Technology and Criminal Justice;

Shore-Based Security Technology supporting shipboard security requirements

(at shore-based facilities); Barrier Technology; Attack Resistant Mate-

rials; and a nunber of standardized categories relating to architecture and

engineering such as those set forth in Sweet's Catalog File and the Uniform

Construction Index.*

Sweet's Catalog File is an annual publication designed for use by
architectural engineers. The Guide contains manufacturers' product in-
formation which is organized according to 16 major subject headings
(e.g., concrete, masonry, metals, woods and plastics, and doors and
windows). The Uniform Construction Index (UCI) is a publication of the
Construction Specifications Institute (CSI) that presents a coordinated
system of formats for specifications, data filing, cost analysis and
project filing. The UCI is based on the 16 divisions of Sweet's Guide.
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Traditional systems for information storage and retrieval, rang-

ing in sophistication from shoe boxes stuffed with filing cards to more

elaborate manual systems with multi-tiered categorization schemes and in-

dexing thesauri, only can meet information requirements up to a certain

level of detail. In the case of the CEL staff's requirements, the research

performed indicated that manual systems rapidly reach the limits of their

capabilities when the usable output information that is required is very

specific.*

Additional investigation revealed that the conversion of a manual

system to an automated one can yield significantly better outputs for the

user at a relatively low, or even negligible, additional cost. The trade-

off analysis between the manual and automated systems under consideration

turned on the issue of specificity of information. As the automation

feasibility analysis noted, CEL staff members every day need to access and

use technical data from a wide variety of technical sources in performance

of their physical security RDT&E functions. The technical sources include

DoD reports, government laboratory reports, commercial product catalogs,

military specifications and standards, DoD directives and manuals, service

regulations, research texts, contractor reports, in-house technical notes

and data sheets, and reference texts. At present, there are an estimated

600 separate items in the CEL in-house physical security document collec-

tion and it is growing rapidly.

Benner, P., Caldwell, J. and Solomonson, D., Development of a Physical

Security Data Management System, Volume I. Manual Information Storage
and Retrieval Systems, MRC/WDC-R-003, Mission Research Corporation,
September 1979.

The results of this investigation will be documented in a separate
technical report to be entitled, "Automation Feasibility Analysis."

4



CEL staff utilization of the above source materials is often

very specific. For example, the need to quickly access relevant information

about multiple-bolt door locking systems, which must meet a minimum delay

timeline as set forth in a military specification, is one indication of the

level of specificity required when information searches are undertaken.

Another example is accession of the types of materials available for con-

struction of a security guard shack which are resistant to .30 caliber

automatic weapons fire. While these illustrations do not indicate the full

range of queries to which the CEL staff responds every day, they indicate

the level of technical detail which is often required. Most naval users

want explicit answers to explicit questions, and they generally want detailed

and reliable information in a hurry, sometimes to solve an immediate opera-

tional problem.

1.2 SYSTEM PURPOSE AND REPORT ORGANIZATION

This Users' Manual describes the CEL Physical Security Data

Management System from the point of view of in-house CEL staff members who

will use the system. Section 2 is an overview of the system's hardware

and software capabilities and includes a description of the system config-

uration. Section 3 presents user instructions for completion of the Physi-

cal Security Data Management System Input Sheet (hereinafter Data Input

Sheet) that has been designed and tested for preparation of records to be

entered into the on-line system. Section 4 presents user instructions for

entry of data into the on-line Data Management System once a Data Input

Sheet has been completed. Section 5 describes the batch outputs of the Data

Management System including the Master List, Keyword Index and Keyword Count.

Section 6 outlines the scope of prospective user instructions for execution

of data searches from a remote terminal in an interactive batch mode.
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SECTION 2

OVERVIEW OF DATA MANAGEMENT SYSTEM

2.1 GENERAL DESCRIPTION

The Physical Security Data !Ianagement System is an information

storage and retrieval system specifically designed for the CEL Physical

Security Laboratory research staff. Four user criteria were applied to

the development effort. First, the system has been developed to support

the CEL staff as in-house users. Second, it has been designed to provide

outputs at a level of detail that is specific to user needs. Third, it

has been designed for simplicity of user operation. Fourth, it has been

designed for economy of operation.

The current capabilities of the Physical Security Data Management

System are based on a software package, known as FAMULUS, which is operat-

ing on an Itel Advanced System 6 (AS/6) at the Computer Center of the Uni-

versity of California, Santa Barbara. FAMULUS is an integrated set of

FORTRAN IV programs for information storage and retrieval. It consists of

11 programs that enable the user to create, correct, update, sort and

merge, index, search and print large files of bibliographical information.

The programs are simple to use and the costs are moderate on the UCSB

hardware. A more detailed exposition of FANULUS is set forth in the

FAMULUS Users' anual in the Appendix.

In summary, the selection was based on five straightforward con-

siderations. First, it is a fully debugged system which is "up and running."

6
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Second, there is no software purchase cost. FAMULUS is free to any user.

Third, it is operating at the UCSB Computer Center where CEL, as a govern-

ment laloratory, is a welcome user.* Fourth, FAMULUS is operating within

a user cgmmunity that uses the srftware continuously. The support services

for FAM*.US, including enhancements, are excellent at the UCSB Computer

Center. Fifth, there is persuasive evidence that the FAMULUS programs are

easily transferable from one IBM mainframe to another or to an IBM plug-

compatiMic mainframe.' In short, the Itel AS/6-FAMULUS arrangement is

cost-effective.

2.2 SYSTEM CONFIGURATION

Figure 1 is a flow chart showing the principal procedures that

have been built into the Physical Security Data Management System. The

system consists of a series of execute files which facilitate the entry of

bibliographical records into an on-line file, and a series of FAMULUS pro-

grams which generate printed output reports and which permit on-line entry

of instructions for file searches.

During FY 1980, the CEL staff is planning to procure a remote printing

terminal linked to the UCSB Computer Center by dedicated modems. This
system will enable direct Data Management System file access for searches
in an interactive batch mode. The terminal that will be procured in
FY 1980 is a Data General DASHER TP2, Model KSR 6077-J. Procurement of
the Data General hardware was based on a technical analysis of a number
of commercially available printing terminals.

FAMULUS originally was developed at the University of California,
Berkeley, on a CDC 6400. Subsequently, it underwent an IBM 360 conver-
sion at the University of California, Los Angeles (UCLA). At UCLA, a
version of FAMULUS was made available to University College, London,
whence it was acquired by the UCSB Computer Center. At UCSB, FAMJLUS
was initially implemented on an IBM 360/75 and a number of significant
software enhancements were added. When the IBM 360/75 was replaced
with the Itel AS/6, the transfer of FAMULUS to the AS/6 required no con-
version. The Itel AS/6 is a plug-compatible processor, equivalent to
IBM 370 Systems and an effective replacement for older IBM System/360
models. The CEL Computer Center currently has the capability of two
high-speed remote batch terminals connected by dedicated telephone lines
to three data centers including an IBM 370/165 operated by the Naval Con-
struction Battalion Center at Port Hueneme, California. The Physical
Security Data Management System could be transferred to this 370/165.
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The lefthand column sequence shown on Figure 1 indicates the data

preparation procedure for reading a CEL in-house document and preparing a

Physical Security Data Management System Input Sheet. Specific instruc-

tions for this procedure are described in Section 3.

The next column sequence indicates the data input procedure for

entering a completed Input Sheet into the computer. The procedure consists

of keying in specific information for each field through use of an on-line

text editing system operating on the Itel AS/6 at the 1JCSB Computer Center.

This system is known as WYLBUR. %YLBUR facilitates entry of bibliographi-

cal data into a Temporary Raw Data File, pre-processing of the raw data

into an expanded, clean Input Data File, and creation of a Master CEL

FAMULIIS File as well as an off-line magnetic tape Backup File. Specific

instructions for this procedure are described in Section 4.

The next column sequence indicates the data output procedure for

generating a printed report. The procedure involves the application of

FAJLUS report programs to the records stored in the Master CEL FAMULUS

File. Three basic types of reports can be generated: (1) a Master List

sorted by accession number, (2) a Keyword Index that is alphabetized, and

(3) a Keyword Count that is a statistical listing indicating the frequency

with which each keyword appears in the data file sorted both alphabetically

and by frequency (high to low in descending order). Specific instructions

for this procedure and for interpreting the report outputs are described in

Section 5.

The righthand column sequence indicates the interactive batch

search procedure for finding specific records according to a variety of

search keys, especially keywords. Interactive batch refers to the capa-

bility interactively to construct, submit and manipulate jobs, which are

processed in a batch mode, and to obtain batch outputs remotely. In other

words, a user may enter a search query from a remote terminal (e.g., the



Data General DASHER TP2 terminal after it is procured by the U.S. Navy for

the CEL staff). If the computer is not experiencing heavy user telepro-

cessing traffic, the turnaround time is very short. If the computer has a

long queue of jobs, the system can be queried later (e.g., ranging from a

few minutes to overnight) and the resultant output can be printed out after

the job has been run. This procedure is prospectively outlined in Section

6 and will be fully documented after procurement of the Data General

terminal.
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SECTION 3

USER INSTRUCTIONS FOR DATA INPUT SHEET

3.1 INPUT SHEET INSTRUCTIONS

The first step after selection of a document for entry into the

Physical Security Data Management System is completion of a Data Input Sheet

(see Exhibit 1). This form is the key to the successful operation of the

information storage and retrieval system. Once the data on the sheet have

been entered into an on-line storage file, the user can access by keywords

any information about the document recorded in nine of the ten fields.

This information includes a full bibliographical citation, a keyword list,

useful annotations, an abstract and an accession number with which to find

the document in the CEL in-house library.

The Data Input Sheet is divided into ten fields (0-9) as shown in

Exhibit 1. Each field is a separate space on the sheet for recording spe-

cific information concerning the document or its contents. The paragraphs

which follow describe how to complete each field.

3.1.1 Field 0: Accession Number

Each document is first assigned an accession number according to

type of document. At present, there are nine types of documents each de-

signated by a two letter alpha prefix as shown below.

BK - Book

PC - Product Catalog--

. .



Exhibit 1. Data input sheet.
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Exhibit 1 (continued)
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PE - Periodical

RD - Defense Report

RL - Research Laboratory Report

RT - Reference Text

TN - Technical Note

OR - Other Report

OT - Other

One of the nine prefixes must be selected and then a number

assigned (between 00001 and 99999). Numbers are always sequential and

left zero filled.* Each of the nine prefixes is defined below.

Book (BK)

A book is any published commercial text dealing with the subject

of physical security in any of its aspects. It can be either hardbound or

paperback.

Product Catalog (PC)

A product catalog is any brochure, advertisement, or qualitative/

quantitative enumeration of items that describes physical security equip-

ment and/or services.

Periodical (PE)

A periodical is any magazine, journal, or serial, published at

regular intervals, which relates, directly or indirectly, to physical security.

• With the assignment of an accession number between 1 and 99999, the number

is entered in the accession number field, the least significant digit in
the rightmost column, and then all other unused columns are filled with
zeros, e.g., 00001, 00011, 00111, etc., for 1, 11 and 111, respectively.

14

011164



Defense Report (RD)

A defense report is any document published by agencies of the

Department of Defense (DoD) or the Departments of the Army, Navy, or Air

Force. The exception is any report published by a DoD or service laboratory.

These reports are classified as research laboratory reports. See the

definition below.

Research Laboratory Report (RL)

A research laboratory report is any document published by a U.S.

Government or private laboratory, including U.S. military, foreign and

international laboratories, engaged in research and development activities.

When one or more other categories appear appropriate for classification of

a document, this category takes precedence.

Reference Text (RT)

A reference text is any technical, scientific, legal, regulatory,

or prescriptive material which relates directly or indirectly to physical

security. This category is very broad but includes such materials as

Federal statutes, DoD directives, service regulations, military specifica-

tions, etc.

Technical Note (TN)

A technical note is any in-house CEL document that does not

easily fit into any of the other categories (e.g., progress reports, de-

sign notes, and proposals). It does not include published Technical

Memoranda or Technical Data Sheets. These documents are research labora-

tory reports and belong to the RL category.
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Other Report (OR)

Other reports are any documents published by a non-DoD agency or

other public or private organization which does not fit into the research

laboratory category. Research publications of the Federal Bureau of Inves-

tigation, the Law Enforcement Assistance Administration and the Interna-

tional Association of Chiefs of Police are examples.

Other (OT)

This category is reserved for published and unpublished material

that does not fit into any of the above categories.

3.1.2 Field 1: Year

In this field, record the year of publication followed by the

mouth of publication if shown on the document. Record the full year (e.g.,

1979) and the number of the month right justified (e.g., 07 for July).

Leave one space between the year and the month. It is important to enter

the dates in the specified sequence because the FAMJLUS program searches by

year and then by month.

3.1.3 Field 2: Report Number/Contract Number

In this field, enter any report and/or contract numbers. These

numbers must be separated by a semicolon. The report number should be

entered first.

3.1.4 Field 3: Author(s)

In this field, enter the full names of all authors. Enter last

name first, then first name and middle initial. A semicolon must be
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used to separate multiple authors. In the case of a periodical, list all

authors of pertinent articles. In the case of a collection of articles or

chapters where only an editor is listed, enter the editor's name.

3.1.5 Field 4: Title and Page Count

In this field, enter the full title, then enter a semicolon and

then enter the total number of pages in parentheses. If only one article

in a journal is cited, the journal title follows the article title and the

page count. The volume and number of the journal follow the page count as

appropriate separated by a semicolon. If the whole journal is being entered

into the system, the pertinent individual titles may be entered in the abstract,

Field 9, and the name of the journal will suffice for the title.

3.1.6 Field 5: Publisher

In this field, enter the publisher's name. In the three sub-

fields which follow, enter Performing Organization, Controlling Office, and

Monitoring Agency as appropriate. These three subfields conform to the

instructions for preparation of a Report Documentation Page of a DoD re-

search document (DD Form 1473).* Each of these subfields is defined below.

Performing Organization

For in-house reports, enter the name of the performing activity

including agency, division, department, bureau, etc., if appropriate. For

contractor or grantee reports, enter the name of the contractor or grantee

who prepared the report and identify the appropriate corporate division,

school, laboratory, etc., of the author.

* Standards for DNA Scientific and Technical Reports, pp. A-1 and A-2,
Defense Nuclear Agency, 16 July 1979.
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Controlling Office

Enter the name of the controlling office. The controlling office

equates to the funding/sponsoring agency if indicated. Otherwise, leave blank.

Monitoring Agency

This field should be used when the controlling or funding office

does not directly administer a project, contract, or grant, but delegates

the administrative responsibility to another organization if indicated.

Otherwise, leave blank.

3.1.7 Field 6: Keywords

Review the document thoroughly to identify the important contents

and concepts which relate to physical security. If an abstract has already

been prepared, this is a valuable source. Identify all keywords pertaining

to the contents and concepts identified. Enter all keywords which are con-

tained within either the Dataflow Thesaurus* or the Keyword Count Report

described in Section S below. The Thesaurus and Keyword Count constitute

the controlled vocabulary of the Data Management System. This field is the

principal source for file searches and the basis of the indexing system.

Accordingly, the review should be thorough. Multiple keywords should be

separated by semicolons. Interesting words and phrases, which are not

appropriate as keywords, but which serve to illuminate the contents of the

document, should be held for entry in the next field.

Indexing Thesaurus, Dataflow Systems, Incorporated, June 1975. Annot:

As experience in implementation of the Data Management System is gained,
the Thesaurus will be modified to delete and/or include new terms as
appropriate.
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3.1.8 Field 7: Annotation

In this field, enter any words or phrases that enhance a user's

understanding of the document's overall contents. Specific data references

are also appropriate here including military specifications. Multiple

terms should be separated by semicolons.

3.1.9 Field 8: Reserve Field

This field currently is not being used. Leave blank, The func-

tion of this field is being reserved for any future data requirement that

may arise.

3.1.10 Field 9: Abstract

The abstract should be a brief, factual summary of the most sig-

nificant information contained in the document, not to exceed 350 words.

It should state the purposes of any research reported, what was learned,

and how, and the conclusions obtained. If the report contains a signifi-

cant bibliography or literature survey, mention the results here. If an

abstract is already provided in the document, incorporate language as

appropriate, especially if it is a DD Form 1473, as noted above under Field S.

3.2 OPERATIONAL EXAMPLE

Exhibit 2 provides an example of a completed Data Input Sheet.

A recently published CEL Technical Memorandum has been used for this

illustration. This particular report includes an entry in every field

except, of course, the reserve field, Field 8.
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Exhibit 2. Example of completed data input sheet.

Provides graphic documentation of (1) installation procedumS

for heavy steel doors, hollowi doors and inward openina personnel doors, 12
an emrgency forcible entry; (3) hardeware components of hasp/lock svstm;s;

(4) tests of various attack methods; (5) engineering drawings of the MK 2

Mod 7 high-security hasp.
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LOCKS; HASPS; LOCK ATTACK; FORCED ENTRY METHODS; LOCK PARTS; LOCK TYPES;
DOORS; LOCK TECHNOLOGY; METHODS OF ENTRY; BUILDERS HARDWARE; TYPES OF
ENTRY, THREATS

MIL-H-29181-(YO); HIGis-3ECURITY HASP; HIGH AND MEDIUM SHROUDED SECURITv
PADLOCK

*~ MeC

Iz



Exhibit 3 provides an example of the computer file listing that

results from the entry of information recorded on the Data Input Sheet.

Abbreviations for the appropriate fields are labeled on the exhibit. The

user can easily match Data Input Sheet fields and computer output formats.

All fields except Field 8 (Reserve Field) are printed as output.

3.3 PHYSICAL SECURITY DATA MANAGEMENT SPECIALIST

Complete implementation of the data input procedures oi the

Physical Security Data Management System would be facilitated by someone

trained specifically in the fields of information systems and library and

archival science. A job description was prepared with this purpose in

mind.

The position of Physical Security Data Management Specialist in-

volves the interdisciplinary application of library science technology, in-

formation systems technology, and archival science technology for the

purposes of serving the in-house RDT&E needs of the CEL Physical Security

Laboratory staff. Specific job functions include:

1. Performance of detailed, routine, and clerical library

duties pursuant to a prescribed set of methods and proce-

dures for the storage, retrieval, and preservation of

technical documentation including government reports, con-

tractor reports, professional books, vendor catalogs, com-

mercial equipment specifications, government specifications

(including military specifications and standards), technical

data sheets, and the like, related to physical security.

2. Performance of detailed, routine and clerical library

duties such as cataloging, coding, summarizing, cross-

referencing, annotating, citing and abstracting of technical

documentation.
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Exhibit 3. Example of computer listing of document after data entry
and report generation.

pkaz, 32 3SZES LIST ~.L 31BLAC~hAidi
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for the comparison and evaliation of ulternatr

protective concepts.

14d L, aL a0j J33
fZAB 1978 07
2CYC o1-78-d;61.J23
A'JTi Gray, K.J.
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Aqency: Naval Sea Systems Ccmmand
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Nethod of dutry; Stilders larvlare; Types of Entty.

Threats
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forcible entry nethod; (3) dardware cosponent3 of
hamp/lock systems; (4) Tests o various attack

methods; (5) Zngineering drawings of the 3A 2 nod 7

hiqb-secarity hasp.

149 ACNC BLOO034
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AUTH Gray, K.U.
TIlL Externally jenerEtel Light (E.L) Systems for
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ICNO T4-1509*; 39fd7075
AUTh Lorman. William I.
TITL Assessaent of Yarious Constructional Materials am

THIS PAGE IS UST QU ALITY :ua w"

22



3. Performance of detailed, routine and clerical archival

duties pursuant to a prescribed set of methods and proce-

dures for accessing, arranging, describing, preserv-

ing, using, and disposing of technical archives, including

the technical documentation described in items 1 and 2

above.

4. Performance of data input, data entry, and data output re-

trieval relating to automated storage and retrieval of data

from on-line or batch files containing bibliographies, cita-

tions, abstracts, and related summary information about the

principal areas of physical security systems and physical

security technology according to keywords. The performance

of these functions entails the use of general knowledge of

the steps required to utilize computerized information sys-

tems as an "end user," i.e., the knowledge of external

steps, processes, and user procedures rather than internal

machine steps, language, and programs.

In developing the job description, consultations were sought with

the Civilian Personnel Office of the Defense Nuclear Agency.* Position

Classification Standards were reviewed as prescribed by the U.S. Civil

Service Commission. Three different positions were analyzed: (1) Library

/Technical Series (GS-1411-4-6), (2) Computer Aid and Technician Series (GS-

335), and (3) Archives Technician Series (GS-1421-1-7). While none of

these positions fits precisely the kind of job position which is described

above, the position of Physical Security Data Management Specialist is an

"amalgam" consisting of part librarian, part computer specialist (or infor-

mation systems specialist), and part archives technician. The position

* Meeting between Mr. Ron Rothberg, Civilian Personnel Office, Defense

Nuclear Agency (DNA) and Dr. John Caldwell, Mission Research Corporation,
at DNA, Washington, D.C., 12 May 1979.
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defined above is a combination of the job functions specified in the Civil

Service categories mentioned above and most accurately approaches the

functional requirements of the CEL Physical Security Laboratory staff.
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SECTION 4

USER INSTRUCTION3 FOR REMOTE DATA ENTRY

4.1 DATA ENTRY INSTRUCTIONS

Once a Data Inpat Sheet has been completed, the information can

then be entered into the computerized Data Management System for on-line

storage and retrieval. Remote data entry is accomplished through use of

a terminal, either a cathode-ray tube (CRT) or printer, with a standard key-

board. For purposes of illustration, a small, portatile Texas Instrument

700 (TI 700) electronic data terminal has been used. This procedure will

be updated after procurement, installation and checkout of the Data General

DASHER TP2 terminal at the CEL Physical Security laboratory.

As noted earlier, data entry is facilitated through use of a

computer program known as h'YLBLR operating on the UCSB Itel AS/6. WYLBUR

is an on-line text editing system that permits direct access and inter-

action with data files. The data entry procedure is structured around

WYLBIJR basic commands.

Exhibit 4 is an example of a record entry from a TI 700 printing

terminal using WYLBUR. hliere appropriate, lines of output are numbered

and circled on the exhibit. These circled numbers match similar designa-

tions in the text below so that the user can refer to the example as he

reads the procedure step-by-step.

To access NYLBUR, once the terminal is connected via the TI 700's

acoustic coupler to a WYLBUR telephone line at the UCSB Computer Center,

25
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Exhibit 4. Example of record entry from TI 700 terminal using WYLBIJR.
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the user must first identify himself. This process is called a "log-on."

The basic information required for WYLBUR access is a WYLBUR account num-

ber, a user name and a user password.

The first step is to press the red return key on the TI 700 key-

board. The user will then be prompted by the query "WYLBUR ACCOUNT?"' to

which the user should reply by typing his identification code. The over-

printing shown on three exhibit fields is deliberate and insures that no

one can gain unauthorized access to the user's WYLBUR files by casually

examining the user's account number, name and password. Once the account

number and name are entered, the return key should again be pressed. The

next prompt will be "PASSWORD?",2 to which the user should reply by typing

his specific password. The user should press the return key. The next

prompt will be "CO'ITAND?"' which signifies that the user is successfully

logged on.

W'LBIJR has a "COLLECT" and a "CONIM'1ND" mode. For purposes here,

the user need only be concerned with the "COLLECT" mode. This will collect

and save the text as it is entered. When the user is prompted with

"COiALND?" he should type in "COLLECT" ' and press the return key. The "1"

that appears indicates that WYLBUR will start collecting on line "1." It

is at this point that the user can start to enter data from the Data Input

Sheet. For ease of notation, let (RT) indicate the return key and (SP)

indicate the space key.

"Start every record with a blank line.

SStart with the zero (0) field (accession number) on the Data Input

Sheet. Type ACNO (SP) and the number (RT).

6Th1e first tl) field is year. Type YEAR (SP), the year (SP), the

month, if appropriate, and (RT).

7The second (2) field is report and contract number. Type RCNO (SP)

report number; contract number (RT).
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OThe third field is author, type AUTH(SP), the author(s) (multi-

pie authors are separated by a semicolon) and (RT).

"rhe fourth field is the title. Type TITI. (S), the title (SP),

and page count in parentheses and (RT).

1 0 lhe fifth field is publisher. Type PUBL (SF), the publisher;

(SP) PO: the performing organization; (SP) CO: the controlling

office; (SP) MA: the monitoring agency (RT).

lhe sixth field is keywords. Type KEYW (SP), the keywords,

all separated by semicolons and (RI).

"The seventh field is annotation. Type NOTE (SP), the appropriate

words and phases, separated by semicolons and (RT).

3. 'lie ninth field is the abstract.* Type ABSI" (SP), the contents

and (RT).

At this point you will have completed the entry for one record.

To enter another record, skip a iline (RT) and begin with ACNO again. I f a

field on a Pata Input Sheet is empty, begin ilimediatelyv with the next

field that contains information.

When the data entry is completed, the user Inust get out of the

"COIlL(r" ode and execute the commands that will save the file and log off

the system. When a user wishes to enter more data at a later date, WYLBIIR

will return to the point of previous termination.

t'o get out of the "COiLECT" mode, hold down the key marked "CTRL"

and press the I'D" key. This will interrupt the collection and prompt with

"COMYND' '  " At this point the user may return to the "COLLECT" mode or he

may log off. The user's reply to the prompt will determine the result.

The eighth field is the reserve field which is not currently being used.
As noted on page 19, it should le left blank.
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To reserve the data that have been entered, the user must use the

"SAVE" command so that he can retrieve and add to the file.

lhen the user completes entry of a record (or set of records) and

has returned to the "COMMAND" mode, he should type SAVE (SP), name of the

file* (SP) ON (SP) name of the disk pack' (RT). He will be prompted with

"COMM AND?" again. To this, he should reply "LOGOFF" (RT). WYfLBUR will

then ask "OK TO CLEAR?"115 The appropriate response is "OK" (RT). The

user is now off the system and the work is reserved until he wishes to

retrieve it, update it, etc.

When the user wishes to retrieve and add to the file, he should

follow the instructions for logging on. When prompted with "COf11MAND?" he

should type "USE" (SP), the file name (SP) ON (SP) name of disk pack (RT)

(e.g., use TMNO ON WYLIB2). To the next "COMMAND" he should then reply

"COLLECT" and WYLBUR will return to the point of previous termination and

more data may be entered.

4.2 WYLBUR USER INFORMATION

Every user of the Physical Security Data Management System

should keep a permanent record of basic WYLBUR user information. Table 1

is a format for this purpose. It includes the WYLBUR direct dial number at

the UCSB Computer Center for use of the TI 700 terminal, the user's WYLBUR

account number, the user's WYLBUR password, and the user's WYLBUR file

designation.

• Name of the file should be eight characters or less.

To be determined at a later date.
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Table 1. WYLBUR user reference information.

CEL STAFF USER WYLBUR DIRECT WYLBUR WYLBUR WYLBUR

DIAL NUMBER ACCOUNT # PASSWORD FILE NAME

(805) 685-5411

(805) 685-5411

(805) 685-5411

(805) 685-5411

(805) 685-5411

(805) 685-5411
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SECTION 5

DESCRIPTION OF SYSTEM OUTPUTS

5.1 OVERVIEW OF SYSTEM OUTPUTS

The instructions thus far in this User's Manual have addressed

the what and the how of on-line file building. This section addresses the

outputs that the FAMULUS computer programs can produce once a raw data file

has been constructed.

Figure 2 is a presentation of the Data Management System data

output procedure in more detail. It expands upon the overview of the sys-

tem shown in Figure 1. Currently, there are one Input Pre-Processor pro-

gram and five FAMULUS programs that are used to produce system outputs.

The flowchart of FMIULUS programs and outputs in Figure 2 displays the

principal program capabilities and outputs of the system.

As explained in Sections 3 and 4, the completion of Data Input

Sheets and the accumulated input of these bibliographical records into

WYLBUR on-line storage result in the creation of a temporary WILBUR Raw

Date File. The Input Pre-Processor program converts this raw file into an

expanded Input Data File. The FAMULUS Edit Program then produces an

Edited FAN1LUS File. In turn, the FAMULUS Sort Program produces a Master

CEL FAMULUS File.

Application of three additional FAMULUS programs produces the

principal batch outputs of the Data Management System. The FANULUS Galley

Program produces the M.aster List of all bibliographical records sorted by

accession number.
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The FAMULUS Index Program produces the Keyword Index, an alpha-

betized list of all keywords and, for each keyword, a list of all biblio-

graphical record numbers in the Master List where such keywords appear in

the keyword field (Field 6 of the Data Input Sheet).

The F,4ULUS Count Program produces two statistical reports: (1)

a Keyword Count (subtitled Vocabulary) consisting of an alphabetized list

of all keywords and, for each keyword, the absolute and percentage fre-

quencies among all keywords, and (2) a Keyword Count (subtitled Dictionary)

consisting of a list of all keywords sorted by frequency from highest to

lowest.

Ixamples of a Master List output, a Keyword Index output, a Key-

word Count (Vocabulary) output, and a Keyword Count (Dictionary) output are

shown in Exhibits 5-8, respectively.

The FAI ILUS Search Program, when implemented in FY 1980, will be

capable of yielding remote terminal displays of file searches as well as

batch search reports as needed.

Instructions on how to read and interpret each of the batch out-

puts is set forth in the subsections below.

5.2 rIASTER LIST

Exhibit 5 is an excerpt from the Master List showing pages 51-53

in a cascade. Coinciding with the example of the record shown in Exhibit

3, Record Number 148 on page 52 is a typical record output. It is the

computerized version of the Data Input Sheet. All fields have been printed

except the Reserve Field (Field 8 on the Data Input Sheet). It should be

noted that the particular record shown has been assigned 11 separate key-

words or phrases. This record can be accessed from the Master List by

index reference in the Keyword Index to any one of the 11 keywords.
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Exhibit 5. Master list utilization
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5.3 KEYWORD INDEX

Exhibit 6 shows excerpts from the Keyword Index and the Master

List outputs. On the lefthand side of the exhibit is shown a cascade of

seven of the pages in the Keyword Index on which all 11 of the keywords of

Record Number 148 appear. On the righthand side of the exhibit is page 52

of the Master List showing Record Number 148. This record can be accessed

by referring to the keywords and record numbers in the Keyword Index which

appear in 11 separate entries.

To find a bibliographical entry (or a set of entries) pertaining

to, a particular keyword, the user should first find the keyword listed

alphabetically in the Keyword Index as shown in the example on the left-

hand side of Exhibit 6. One of the keywords associated with the biblio-

graphical entry dealing with high security shrouded hasps, shown as Record

Number 148 on the righthand side of the exhibit, is Bpilders Hardware in

the alphabetical sequence of keywords. Opposite the keyword entry is a

list of Record Numbers including Record Number 148 which is circled. By

looking up Record Number 148 in the Master List, the user can find the

complete bibliographical entry as illustrated on both Exhibits 5 and 6,

i.e., the full citation and abstract of the CEL report on high security

shrouded hasps. This same report could have been accessed by 10 other

keywords including Doors; Forced Entry Methods; Hasps; Lock Attack;

Lock Parts; Locks; Lock Technology; Lock Types; Method of Entry; and

Types of Entry, Threats. Each of these keywords is listed on the other

pages shown in the Exhibit 6 cascade.

By consulting more than one keyword (as appropriate) the user

can manually reduce (or focus) the number of Record Numbers to be read

on the Master List by recording on a separate sheet of paper only those

Record Numbers which appear under two (or more) different keywords. As

long as the list of Record Numbers is not too long, the user will not find
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this "intersection" process cumbersome. If the number of keywords is long

or the list or Record Numbers is too lengthy, then an interactive batch

search should be initiated using the remote terminal search procedure.

The scope of this procedure is outlined in Section 6 below.

5.4 KEYWORD COUNT

Exhibit 7 shows a cascade of the current list of keywords presented

alphabetically. Opposite each word is the absolute number of times the

keyword appears in separate Master List records followed by the percentage

of this frequency. This output is useful in two respects. It provides the

user with a complete list of the keywords, or the controlled vocabulary,

of the Data Management System by which records can be accessed. It also

provides statistical insight into how frequently specific words and phrases

appear throughout the bibliographical records of the system.

Exhibit 8 shows a similar cascade of the current list of keywords

arranged by frequency from highest to lowest. Opposite each word is the

absolute number of times the keyword appears in separate Master List records

followed by the percentage of this frequency. For example, the term

"Control, General," one of the major categories in the Dataflow Indexing

Thesaurus, is currently the most frequently used keyword in the Data Manage-

ment System (N = 51). In other words, the keyword, Control, General (re-

ferring broadly to physical security control equipment), appears as a

keyword entry in 51 different records or in 25 percent of the current records

stored in the Data Management System.*

* Currently, there are 201 separate bibliographical records in the CEL

Physical Security Data Management System.
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SECTION 6

SCOPE OF USER INSTRUCTIONS FOR INTERACTIVE BATCH SEARCHES

During FY 1980, one of the planned technical efforts is the

development of a file search capability in an interactive batch mode.

Interactive batch in this context refers to the capability interactively

(1) to construct, submit and manipulate a job (in this case a search of the

on-line Master CEL FAMULUS File), which is processed in a batch mode by the

itel AS/6, and then (2) to obtain remotely the search results as a batch

output, eventually through using the Data General DASH TP2 printing termi-

nal at the CEL Physical Security Laboratory in Port Hueneme.

Implementation of the FAMULUS Search Program will create this

capability for the CEL Physical Security Data Management System (see Figure

2, supra). It will enable much more specific types of searches according

to specific keywords, or combinations of keywords, and production of much

more specific outputs. This capability will be particularly useful as the

number of records in the Data Management System increases.

Once the Search Program has been tested and debugged, a set of

user instructions will be written to replace this text.
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APPENDIX

FAMULUS USERS' MANUAL

NOTE: This manual has been included in its entirety. It is computer

output from the Itel AS/6 and represents the most up-to-date

version. It contains its own Table of Contents and has its own

pagination.
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F a M 0 L U S

4 5 R S A U a A L

University of California
Santa Bartara

Septembez 1977

Fam-u-lus (faro' u les),n.,Fl. -li (-Ii). a servant or
attendant, esp. of a scholar or a magician. [t. L]

-the American College Dictionary
Random House, New York

Acknoyledqement: The substance ol this manual comes from the
Famalus Users Manual produced by the Computer Center at
University College, London. Their manual incorpcrated much of
the Famulus Users Manual published in 1969 by the Pacific
Southwest Forest and Range Experiment StatiOn at the University
of Califcrnia Berkeley where the Famulus system originated.

This manual was edited and in part rewritten to describe the
University of California Santa Barbara version of Famulus. Bob
Freeman aua Oyan Werner were the editors.



FORW A D

Fanulus is an intejrated set of FCRTRAN IV programs for
iiforma ion retrieval. Designed with the individual researcher
in mind, Famulus dllows the user to create, correct, update, sort
and merge, index, search, and print large files of information.
The prcgrams ire simple tc use and costs are moderate.

Famulus originated at the Pacific Southwest Forest and
Range Experiment Station at U. C. Berkeley. The system was
conceived by Theodore B. Yerke, the station Librarian, as a
"personal documentation system for research scientists." Mr.
Yerke %orkcd with robert M. Russell in the development of a
prototype system. In July 1967 the Research Branch of the Forest
Service Service in Washington D.C. agreed to support development
of a more versatile system. The IBI 363 conversion from the
oriqinal CDC 6400 programs was doue by Jerry Eine at the
Joiversity of California, Los Angeles CCN computer center.

Mr. Alan Shaw and others at University College, London
(11CL), added extensive new features to Famulus which constitute

about cne-fourth of the system presented in this aanual. In 1973
they qenerously supplied the source code and documentation for
Famulus to the Sociology Computing Facility.

Several enhancements and modifications tc Famulas have
been made at U. C. Santa Barabara by Jonn Fuhring of the
Computer Center, *aud others. During 1977, Bob Freeman and Tom
Anderson created a brief Programmers Manual that describes the
Famulus file structure and gives the function of each program and
subproram. They alsc added many comments to tfte EDIT program.
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Famnlu - A Documentation System (General Description)

GENZEAL DESCRIETIC4

Famalus is an information storage and retrieval system
specifically designed for research workers. Traditional systems
such as shoe boxes stuffed with filing slips can Le converted to
the Familas system and the benefits obtained will repay the
effort involved. Famulus offers various informaticn retrieval
facilities such as autcmatic sorting of files into alphabetical
order, indexing, and searching in response to specific reguests.

The system is sufficiently general in design to enccurage
diverse applicaticns. One cf the most obvious is the maintenance
of private bibiiographies or abstract files. In a small library
envircnment Famulus could be used for many purposes, from keeping
the main catalogue to maintaining a 'wants' list of books to be
obtained. A linguist might use the system to maintain a
dictionary or grammar file.

Famulus handles almost any kind ot texts except large
files with little cr no rejular internal structure. It is
structure, not content, that matters. This manual is an example
of a file 6hich is not suitable for ?amulus.

Al ho qh primarily designed for bibliographic
applicati:ns, Famulus can be used in any situation where "index
cards" would be useful. Each "citaticn", or record in Famulus is
lixe a 3 by 5 index card. iithin each citaticn up to 10 fields
(analoqous to lires on the index card) are available. For
example, Famulus has been used to keep track of a large record
collection, a data base of participants in community training
proqrans, and a file of abstracts on laws about the California
coastal area.



Famulus- A Documentation System (File Organization) 2

jjLS ORGANIZANION

A record or citation is the tasic unit of information in
Famulus. A file ccnsists of an unlimited number of records. The
first step Ln designing a Famulus file is to decide what logical
entity in the data a zeccrd should represent. For instance, in a
bibliographic file it is natural to consider one citation or
reference to be a record. In complex applications it may not
aiways be obvious, but it is very important to establish clearly
from the outset what constitutes a record.

The record itself is broken down into fields. Each field
is qiven a name or label (up to four characters long) ,

appropriate to its content. Up to ten fields are permitted. The
amount of iniormation in a field may vary from record to record
or from field to field, subject only to the restriction that a
record may not exceed 4O00 characters in length. Every record in
a file must have the same field structure.

A field is the unit of information used to sort the file
into alphabetical order. Therefore the field divisions
constitute one of the principal methods of access to records in
the file. Consequently the number of fields and the division of
the information in the record into fields is dependent upon the
avenues of access which are required to the records. See the
SORT program description for further discussion of this Foint.

One field may be designated as a "descriptor fiell." In
ordinary fields words are identified as such Dy being separated
by blanks and punctuation. In the descriptor field whole phrases
may be treated as units by the use of a specified delimiting
character. This facility caters to index terms consisting of
more than one word.

ExgeS Hero are two citations from a bibliography.
(The choice of field labels is completely arbitrary)

AUIH Jeffries, Ronald
TITL A User's Guide to CUIELE
PURL Butbs Press
YEAR 1984
NOTE A fine examFle of the early computer era.

Good as a reference; entertaining bedside reading.

AUTH Friedman, Daniel P.
TIlL The Little Lisper
PURL SRA Associates
YEAR 1974



Fdmalus- A Documentation System (Basic Cperations) 3

The Famulus programs are summarized below, in an order
which reflects our notion of their relative importance.

EDIT: Creates aa original Famulus file from Wylbur or
card input, and mcdifies existing files.

G ALLEY: Produces a printed copy of a Famulus file. It has
four output formats: the default fcrmat which does
sot print field labels and does not start new line for
each field; the /PRINT BY FI:LDS/ format which labels
each field and starts each on a new line; the /PRINT
BY SUBJECTS/ format which does not print field labels,
and produces left and rijht justified margins; and the
/TADS/ option which prints the fields as columns
between user selected tabs. /TABS/ is most useful
with very short fields. A GALLEY run can specify
selected records and fields to be printed, thus a file
with ten fields per record may be listed with only
three fields appearing. The order of the fields may
also he altered in the output.

SORT: Alphabetically scrts the records in an existing
Famulus file on any given field and puts the sorted
results in an output file. file is not destroyed.

SEARCH: Provides for ccm~uter searching of a Famulus file.
output can be a printed listing of all file entries
which meet the selection criteria, or a listing of
only the reccrd numbers of those entries. With
appropriate Job Control Language CJCL) and use of
the /WRITE TAPE/ control statement, SEARCH will
produce an cutput file.

OSSIFY: For various reasons one may need to convert a Famulus
file back to statement form. Ossify does this with
any internal Famulus file as input and a statement
image file as output. With appropriate JCL puched
statement output may be obtained.

MERGE: Takes two sorted Famulus files and outputs a merged
copy. The two files to he merged must have the same
number of fields Eer record, though the fields can
have different names. Each file must be sorted on its
first field.

..............______________ ___________________________________________



Famulus- A Documentation System (Basic Cperations) 4

MULTIPLY: In some cases the records a file may be sorted on a
field which has multiple entries. A printout of the
file would not readily demonstrate which records
contained a particular field entry, as a given record
would only appear once, under the first item listed
in the field on which the file was sorted. To allow
for this, ULTIPLY produces an output file with
multiple record entries generated, one for each item
in the specified field. If we wished to have a
listing of our file by keyword, and a given record had
three keywords, we could have MULTIPLY produce
duplicate entries of the record, one for each of the
three terms in the specfied field. If this file was
printed out we would find the given record in three
different places.

INDEX: Produces an alphabetized index of a Faculus file. The
index can reference one or more fields of the record.
One typical use might he to index a descriptor or
keyword field.

COUNT: For any specified field or fields within a Famulus
file CCUNT produces a vocabulary listing with
frequency of cccurence noted for each word. It is a
useful step in the development of a ccntrolled
vocabulary keyword thesaurus.

VOCAB: Basically does the same thing as CCUNT, but does not
qive frequencies. In almost every case, COUNT would
be preferable to VCCAB. The exception might be an
extremely large file, or a file with wcrds longer than
the maximum allowed by CCUNT.

KEY: KEY allows 'automatic' keywording. it scans a
specified input field and for each ncn-trivial word or
term it inserts the same into a specified keyword
field. One problem is that often the most useful
key words are @added keywords', that is, keywords
which specify the subject of the Entry but do not
necessarily occur in the title. 9EY does allow for
synonyms whereby a number of input terms can be
considered equivalent.

KWIC: Produces a keyword-in-context index.



Famulus - A Documentation System (Famulus and iylbur) 5

FAMUL2S A DWYLBUR

Famulus files may be created on Wylbur and submitted to
the central computer for Famulus operations with far greater ease
than cards allow. Storage of Famulus data in Wylbur files allows
quick reference to, and zodificatiozas of, the card (or Wylbur)
imaqe data.

it is important, however, to distinguish between data in
external form (card or Wylbur iMdJE) and its representaticn on
disk or tape as a Famulus file. The distinction is not in the
storaqe medium, for no such medium is any less external than
another; however from the point ot view of the Famulus system,
internal tiles are those in the form in which data is stored and
processed. EDIT is the only Famulus program which accepts card
imaqe data. The other ro rtms only operate upon the files
created by EDIT.

Just as data in external form is not readable by -the
Famulus system, internal Famulus files are not readable by other
programs, and are not suitabie for direct transfer cut of the
system. That is to say, Famulus cannot operate on a Wylbur file
except to convert it into internal format via the EDIT program.
Likewise, internal Famulus files are meaningless to Wylbur. The
OSSIFY program converts files from the internal Famulus format to
a form thdt can be edited on Wylbur.



Fa2ulus- A Documentation System (Preparing Data for Iamulus) 6

.2.EPARVIG OAT', FORIAM

Existin, madchin-readable data files can sometimes be
converted by a special purpose program to Famulus input format.
Utherwise data must be punched on cards, or keyed at a terminal.

Field labels are written in columns 1-4 of the first line
in a field. Continuation statements for the field do not carry
labels. Actual text of the record begins in column 6 and can
continue through column 80. If it is necessary to continue onto
another statement, end the first statement after a word or
sentence in any column and simply start in column 6 of the second
statement. Famulus will append the continuation line to the
first, insert ing no blanks after hyphpns, one blank after
letters, and two blanks after periods, commas, exclamation
points, question marks, semicolcns, and colons.

The fields in a record must be in the correct order,
otherwise the record will be rejected. Fields may be omitted,
however, since not every record in a file will require all the
allowable fields. In this case a statement containing the field
lanel is not required.

Each record is followed by a blank line which separates it
from the next record. If the blank line is left cut, the second
record will be run on tc the first and both will be rejected.
The last record in the input deck should also be followed by a
tlank line.

Preparation of uprer and lower case text at a Wylbur
terminal should present no proLlems. For alternate methods of
introducing lower case text (such as on cards) see Appendix C.



Famulus - A Docment4tion Sy te2 (Preparing Data tor Fasulus) 7

Below are exaisles of the exact format for inputing
biolioqraphic citations for Famulus. Note that a blank line is
inserted between edch citatica or record.

columns:
1,!34567891123456789212345o76931234567894 12345678951234567896 123456789

St t t t

AUTH EERKELEY, EDMCND C.
TITL TbE COiPUTER REVOLUTION
PUBL GAiDEN CITY, NEW YOSK: VOUBLEDAY AND CO.,INIC., 1962
YEAR 1S62
KE YW PCOK CITATION
CALL Z 699 B4
Ai.ST EXAMPLE CITATION FOR A EOOK.

AUTH ANONYMOUS
TITL "A CITY WHERE CO.PUTERS AILL KNCW ABCUT EVERYBODY"
PURL U.S. NEWS AND WOdLD dEECRT, MAY 15, 1967 PG. 76-7S
YEAR 1967
KEYi NEWSPAPER CITATICN, MAGAZINE CITATION, ANUNYMOJS, NO AUTHOR
CALL Z 1. G54
A8ST EXAMPLE OF CITATICN FOU NEdSPAPER OF MASS CIRCULATION .AGAZ1IE.

ALSO ILLUSTRATES THE USZ OF A CCNTINUATICN.

AUTH SC.EBODY, FRED. B., ANC JENIFFER CHUMASH
TITL "THE ARTICLE TITLE IS IN UOTES"
IN RON LASTNANE (ED), IdE TITLE CF THE BCCK
PURL BADROCK, N.J. : EXAMPLE P08LISHI.IG, INC., 1984
YEAR 1984
KEYW ARTICLE IN COLLECTION CITAIION, USE CF 'IN' FIELr
CALL 22 99 AI1I
ABST EXAMPLE OF CITATION OF AN ARTICLE IN A BCOK THAT IS A COLLECTION

UF ARTICLES OF INDIVIDUALLY AUTHORED CHAPTERS.



Famulus - A Documentation System (Program Control Statements)

PfO6mA CONTgCL STATEMENTS

The operation of Famulus programs is controlled by program
control statements. They are used for various purposes; e.g. to
inform Famulus of the names of files or fields, to select
portions of a rile for processing, to request particular printed
output formats, and many cther varied functions. Some control
statements are specific to certain programs, but many are used by
more than cne proqram. An effort was made at UCL to generalize
the control statements as far as possible, to achieve greater
flexibility and more powerful facilities, hopefully without
changinq the philosophy of the original system toc much. A chart
of the control statements available to each program is given in
Appendix A.

All control statements are a set of uiper case keywords
zecoqnized by Famulus, enclosed in slashes and written beginning
in column one onwards. Some control statements consist of
aothinq more than this:

/OR IGINAL/
/WRITE TAPE/
/PUNCH/
/NUMBERS/
/PRINT BY FIELDS/
/ERINT EY SUBJECTS/
/FLAGS/

The information conveyed by these statements is essentially of a
yes/no nature. The majority of control statements, however,
require provide particulars cf the action desired, in the form of
text which follows the second slash of the statement, though not
necessarily immediately. If the whole text does not fit on one
line it can be continued on the next anywhere from column one
onwards. The text of most statements is enclosed in parentheses:
Refer to Appendix A for a summary of control statement syntax.

/FIELDS/ (AUTH,TIT L, PUB, DATE)
/DELETE/(3, 15-19, 46-68,101)
/SELECT/ (1-530, 575-690)

There are no enclosinq parentheses, however, on the follcwing:

/ID/PARS INVENTOR!
/DEW ID/ CLASSIFIED INDEX
/SEARCH/ SOIL STABILITY 6 (ERCSION I SLIDES)
/VOCADULARY/AOTHE*IN*SCIL,STAEILITY,EROSION
/SYNONYMS/ EfROSION=SLIDES,DUST

ly



Famulus - A Documentation System (Program Control Statements) 9

The use of the control statements is described further
under each separate prcgram, but it is appropriate at this point
to introduce a few statements which are common tc mcst of the
Eamulus programs.

Internal files are always labelled with an identifier.
When a file is used as input to a program Fauulus checks the
identifier written on the taje with the text of the /ID/
statement. If they fail to match an error message is produced
and the proqgram terminates.

The identifier may be up to 100 characters in length.
Blanks before and after the file name are ignored. Write up to
column 80, and if required ccntinue in column one.

Every Famulus job needs an /ID/ statement, and it must be
the first control statement to appear.

Whenever a operation on an existing file Froduces a new
file the identifier with which the new file is labelled is taken
from a /NEW ID/ control statement. The new identifier is punched
after /iEW ID/ in the same way as on the /ID/ statement. If this
control statement is not supplied the /ID/ statement is used
instead, which means that the output file is labelled the same as
the input file by default.

In most programs the text from the /NE% ID/ statement is
printed as a title on the first line of every page after the page
number. Even when no output file is being made this control
statement is still useful for entitling the printed output.
Aqain, the default title is taken from the /ID/ statement.

Field labels may be up to four characters in length, must
begin with an alphabetic character, and the remaining characters
must be either alphabetic or numeric. Lower case characters and
special characters such as punctuation are not allowed.

PUBI (legal field label)
PUB. (illegal field label)

The text of this statement consists of a list of field
labels separated by commas, the whole enclosed in parentheses.
The list supplies three kinds cf information: the number of
fields, the order in which they occur in the record and their
names. This information is used in different %ays according to

4



Famulus - A Documentation System (Program Control Statements) 10

the requirements of each program. For instance, in EDIT the,
/FIELDS/ statement is used to define the full record structure
for the output file, in GALLEY it is used to define the number
and order of the fields to be printed; in SORT it defines the
sort key, in SEARCH and COUNT it indicates the field or fields to
be searched or counted; and in MULTIPLY, where culy one field
label is permitted in the statement, this information defines the
field on which the file is to be multiplied.

2OESCRITOR FIELD/

The INDEX program is designed to work cnly on the
descriptor field of a file. Descriptors are subject headings or
index terms which often consist of more than cne word. Therefore
within the descriptor field descriptors are separated by a
delimiter or break character and may consist of any character
strivq including blanks and punctuation apart from the break
charact er.

Other proqrams, such as SEARCH, COUNT, MULTIPLY, and KEY,
also recognize the descriptor field and regard its contents
differently from cther fields. ihen working on the descriptor
fiela these programs, like INDEX, identify items by means of the
break character, and words, delimited by blanks or punctuation,
are th4 basic items in other fields.

Only one field aay be a descriptor field at any one time.
There is to obliqaticn tc designate a descriptor field, but once
defined the identity of the descriptor field becomes part of the
information carried in the file like the identifier or fields
intoraation, and there is no need to include the /DESCRIPTOR
?I-LD/ statement again. This information cannot be altered on an
input tape, out a /DZSCRIPIOR FIELD/ statement will temporarily
redefine the descriptor field during the execution of many of the
Famulus proqrams, revertinq afterwards to the field defined on
the file. If an output file is produced, the descriptor field
may be permanently redefined cn the output tape by the
/DESCBIPTOR FIELD/ statement, otherwise the input file descriptor
field is carried over by default.

The delimiter or break character is taken as comma by
default, and this information is not carried on the file. If the
break character ised is nct a comma, therefore, the /DESCRIPTOR
FIELD/ statement will be necessary every time.

The text after the /DESCRIPTOR FIELC/ statement consists
of a field name in parentheses followed by a hreak character,
also in parentheses. The break character is not optional, even
if it is comma; its omission causes some programs to malfunction.
T-e field name must be one cf those defined on the input file, or
on the /FIELDS/ statement if, as may te the case with EDIT,
there is no input file. Any character may serve as the break
character.

I- *- ,-;-- -,., L:J
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This control .tatevnt is ised to select reccrds for
pzocEssinq out of the inpFit file. The text consists of a list of
record numbers not necessarily ii ascending order separated by
commas, the whole list being enclcsel in 'arentheses. Instead of
a number an item in the list may consist cf a range of
coustcutive numbers, indicated by separating tle first and the
last in the range by a dash. Text length for this statement is
limited to 100 numbeLs, where a sequence counts as two numbers,
irrespEctive of its length.

This statement is always oitional. If it is omitted, the
whiole tile will be processed unless it exceeds 100,003 records.
For processing to continue beyond this limit an appropriate
/SELECT/ statement is required.

" " - lHa l,€i i - I l l I -. .. . ..
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EDIT cioAtvs an ittornal Famulus file from card or wylbur
itipjt n,d writ. the f ilo into mAynetic tapo or disc storage.
Iii thts c As the /ID/,/?IhLDS/ And /DESCatPTok rI-LD/ control
statomfints provide tho name ot the filo. tL list of field
labol . a n d th name of the descriptor fioid, if an y. and
th i. Lniuorma t ion i-;v VLitten in the output 1 ,t t r lc FT)2FO0l)
pCecid itq rwcurd ,n tri o s. A1 /ORIGINAL/ control statement
•A (t by pvesont to lndicat6 t1hat an original file is being
created and that there i-; no input file. 'T List control

at twtatat must be /CIIATION f/, towloved by the data for EDIT.

The card Ia q o input can i mmod ia t tv 1y follow the
/CITATIONS/ caid or it canI L'e stordd as A stqarato itle. If t ho
EDIT puoqram tiuds no d4ta follcwing tho /CITATlt.,HS/ control
statement, it opins FTO3FO1 and trie's to read ciations there.
Nota that tho fi l on FTdJ3jr i must have the fo lowing
CharitctorI.ti cs: HZCFN-F11 and LaECLu-3. If this file waS saved
fiom ¥ybur, the command "CA[UC" or "LNICL-80" will roduce the
pLopor tile characterst ic r. (It Clio of thes# Was not usod, you
will g4ot stalnqo error 5essaqes!)

Once the file has boot croated tresh dat, i ay bu added by
Omitt inq the ./oRIGINAL/ control statement a.i, aupplying the file
.4 input, usinq the ddmaae. rr)IF Ol, and 'DISe-0L1) (indicating
that the tile alrvady exists). The file is copied to an output
file (FTO2FJJ1) aad t he new data is added to the end o f the
oriqinaI data. <orreit ous to the input file may be aad. via
/RSPLACE/ and /DEL.TE/ ccntrcl statements as it i~s being copied.

Adding new data to a large sorted operational file may
call for a more complicated procedure. The new data can be
written onto a temporary tile and then sorted into the same order
before beinq merged with the master tile. This is acre efficient
than addinq new records to the master and sorting the whole file
after every update.

If no additions are tc be made the /CITATICNS/ control
statement is omitted, and operations are limited to changes to
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the INFUT file. /NEW ID/ renames the output file. New field
names may follow a /FIELDS/ statement in order to produce new
tield labels in the output file.

Only EDIT can change field names in this way; all the
other programs require the labels on the /FIELDS/ statement to
match the input tape. Note that EDIT cannot te used like SORT to
change the order of the fields in the record. Nor can the number
of fields be changed. It is wise, therefore, when creating the
file, to declare more fields tIanL are immediately required using
dummy names which can be citanged later when the need for another
field arises. For example, a spare field may be needed as a key
tield for the KEY Frogram. Dummy fields incur virtually no time
or space pen1alty and can be ignorcd during data preparation.

Ccmrplcte records are deleted from the file by the /DELEIE/
control statement, similar in syntax but opyosite in semantics to
/SELECT/. A list of up to 530 record numbers is acceptable to
/DELETE/. If twc numbers in the list are separated by a hyphen
instead of a comma they represent a range of records beginning
with the first and ending with the second.

Correctioiis are made by means of the /REPLACE/ statement.
Up to 100 correcticns are permitted in each run of EDIT.
/hEPLACE/ occurs only once, and is followed by the details of
each replacement in free format. Every change requires four
pieces of information: the record number, in parentheses, the
name of the field which is to be changed, also in Farentheses,
the text which is to be replaced, and the new material which is
to take its place. Three asterisks are used to delimit the
beginning of the first text, the end of the first and beginning
of the second text, and the end of the second, respectively.

/EEPLACE/(I) (AUT-H)-SMITHH-SMITH*
(2) (TIT L) * MATHIMATIC AL*MAT HE1MATICAL*
(5) (ABSI)**THI{S PAPER INCLUDES A DISCLSSICN CF

CUkRENT1Y IMPLEMENTED LINEAR PRCGRAMMING TECHN
IUES AVAILABLE FCB THE IBM 360.*
(120-127) (AUTH)*MACPHEE,*MAC PHEE ,*
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These lines change "SHITHU to "SMITH" in the author field
of record 1, 1IATHIMATICAL" to "MATHEMATICAL" in the title field
of record 2, add an abstract to record 5, and change authoros
name from "MACPHEE" to "SAC PHEE" in eight consecutive records.

When numerous corrections are to be made the
one-statement-per- correcticn apFrodch is most convenient. if
tue text extends beyond column 80 it is continued in cclumn one
of another statement. The ccrrecticns may also he punched as a
strinq, in free format.

/EEPLACE/j1) [AUTH)*INCCBREC1 INPCR8ATICN*CCRBE
CT 1NFOFMATICN* (2) (TITL)**INFOBMATION TO BE AD
DED* (5) (kUTH)*KATEhIAL 10 BE DELETED**(9) (ABS)
**NE MLTERIAL TC BE ADDED* (25) (AUTfl)*INCOBREC
T*CORRECT* (25) (TITL)*INCORfECT*CORRECT*

Corrections should always be made to the latest version of
a file, and the corresponding most up-to-date listing should be
used tc look up the numbers of the records to be changed.
Corrections need not be input in ascending order of record
numbers. The program makes one pass through the input file,
taking each record in turn and scanning all corrections to find
any that apply to it. The cited field is then scanned for the
text tttween the first and second asterisk, and this is replaced
by the text between the second and third asterisk. The length of
the two texts need not be the same.

_e4&jLns and additions to a field

Deletions can be made by putting the string to be deleted
between dsterisks and punching the third aste.risk immediately
after the second, which means that the replacevent text is a
null cr empty string. Material can be addea to the end of a
field by punching two asterisks before and the tIird after it,
which means that a null string is deleted.

Sufficient information must be quoted to uniguely identify
the text to be replaced. If a word occurs more than once in a
field and you wish to change only cne occurrence of it, include
enough preceding or following characters to distinguish the two
occurr ences. -

If tnere are two changes to be made within the same field
with considerable information separatinu them, make two
replacements quoting the record number and field label each
time.

, .. (% : ... ",: : -. ,-:,,-
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1 Iw - lacbaragter§

So facilitatc correcticns to files of upper and lower case
text, use eithe: Wylbur to prepare the replacement data or the
ziaq characters described in Appendix C. If flags are used, the
/FLA S/ statement must precede the /REPLACE/.

The /PRINT/ statement is used to control the printing of
tie file. The text of this statement is similar to /SELECT/: a
iist of up to 133 numbers identifying records or sequences of
records to be printed. The record numbers correspond to the
output file. If nc /PFINI/ statement is supplied the default
actiol.s at{e dS follows: records from an input file are not
printEd unlezrs chd1qes are made in them and on data input, and
with a /CITATIONS/ statement, only the first 1U30 records are
printed autozaticdlly. Printing can be surFressed altogether by
/PB IN1/ (0).

lecords arQ printcd with explicit field labels as in
GALLEY whe:: the iPFINT BY FIELDS/ statement is used. This is the
mnost convcn ient tormit IfC m1 king corrections, and no other
format is permitted.

The mdximut zbube: o. charactcrs printEd cx a line is 128,
which is also t.hC dfdaUlt. Tho /AIDIH/ statement reduces the
ine 1 dth to a 1un belr sp ci fied in Fareiit ese: after the

/w~ IDThl/.

/kIDTH/ (70)

This statemnt teduces the line width to 73 characters. The
minimuu width is 20 characters. Fagulus never ends a line in the
micdle of a word, unles-s the word is too long to fit on a line.
Lines are left with sruces at the righthaud side if not
completely filled.

EDIT allows a maximum of 103 corrections per run, and a
maximuu of dJ3 characters per correction. if either limit must
be exceeded, use EDIT's tig brother, LEDIT, which allcws as many
as 1300 corrections of up to 4)01 characters per run.
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~j~e conrol stalements fol ED1j1

/ID/DBACUNCULUS BIELICG1RAPHY
/FIELDS/(AUTHTITL,JBNL,PAGNTZE,IAGSRC,KEII,!LNB,ABST)
/DESCRIPTOB FIELD/(KEYW) (*)
/ORIG INiAL /
/CITA TIC NS/
/WIDTH/ (70)
/REPLACE/ (1) (AUTl) *SfMITiiH*Sj11TU*
12) IT1L) *MAAVi IMAlICAL*MA!EHEdkTICAL*

/DELETE/ (7, 100, 50-63)

/PRII/(7103,0-63
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QfslF

OSSIFY creates a file of card images from any Fasulus file.
The new file will be in standard Famulus input format, with the
field labels established by the most recent EDIT run. The
principal use is to produce "backup" files in case the Famulus
file cn disk or tape is damaged or completely lost, cr to make
chanqes on Wylbur.

Under certain conditions, it may be less expensive to use
OSSIFY for the correction of a badly organized file, particularly
if the file has long fields, such as abstracts or text-storage
which must be deleted or changed extensively. For instance, if
for some reason many citations had incorrect abstracts, or if the
abstracts were written with the wrong citaticn, or if several
fields in each citation had errors, it would be far more
economical to have the faulty records put into statement image
form cn disk. Then, after aaking the corrections on this file
with Wylbur and deleting the original citations from disk or
tape,dn additions run would re-add the corrected citations to the
disk or tape

The /SELECT/ statement indicates the records to be written
onto disk. The reccrd numbers should directly follow the
/SELECT/ eiiclosed in parentheses. If this statement is not
present, the entire file will be Funched.

A /FIELDS/ statement indicates which fields CSSIFY should
use. The fields labels are enclosed in Farentheses and
immediately follow the "/FIELDS/" statement.

If the "ossified" file is intended for editing on Wylbur,
use the /WIDTH/ statewent so that the line length will allow some
"editinq iocm" on each line. The minimum width is 20. The
ossified file is routed to F107F301.

j".E c j Qq.1st atem ents- _ OS

/ID/INEDT FILE IDElTIFIEB
/SELECX/(7, 100,50-63)
/WIDTH/(5A)
/EIEL DS/ (AUTH, TITL, YEAR)



Famulus - A Documentation System (SORT) 18

This program rearranges the records in a file into
alphabetical order, using any field or combination of fields as
the sort key. The sort key is the portion of the record which is
used tor alphabetical comparisons.

It is not possible tc define a part of a field as the sort
key. This limitation should be considered when designing the
structure of the record. For example, in the case of a
ninliographic file, if both author and title catalogues are to be
produced by means of SORT and GALLEY jobs, author and title
information should not be incorporated in a single field.
Conversely, if the date will never be required as a sort key it
could be included, if desired, in one of the other fields. See
MULTIPLY for an escape from this limitation.

"_I g222i isons

The order of two records is decided ty comparing their
sort keys character by character from left to right. As soon as
d mismatch between a pair of characters is found the records are
ordered on the basis of an internal collating sequence.

,Tk_g_ la tinL enc

It should be explained that characters are represented
within computers by numeric codes bhich differ from machine to
machine. The IBM 36) uses EECDIC, a code in which characters are
represented by numbers in the range 0 to 255. By arranging the
codes in ascending order a machine dependent collating sequence
is obtained, ahich could be used for sorting. Pasulus, however,
converts to its own internal collating sequence so that the same
sort order can be obtained irrespective of the machine on which
the prcgram is run.

Blak precedes other characters. Care must be taken in
certain cases to pad the data ith blanks or noughts to ensure
correct allignxoent of the keys. For instance, 15 will corm
before 5, but after 05. Famulus removes leading blanks, so
another character must be used for padding at the beginning of a
field.

SORT requires an input data set (DDNAME FTO1FO01) in
Famulus internal for: cn tape cr disc, as produced by the EDIT
proqraiL. It creates a new sorted file FT2FJ01), and the input
file remains unchanged. The sorted file is not printed. Only a
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listinq of the program ccntrol statements and technical
information such as the number of records processed is given,
plus an indication that processing was successfully completed.
GALLEY may be used to print the new file.

. ot29y.§_.2ntrol statements

The /ID/ control statement contains an identifier which
must match that of the input file. This control statement is
obliqatory, and must precede the rest, which are optional.

The /FIELDS/ statement defines the sort key. Any or all
of the field labels in the input file may be given, in any order.
When records are ccmpared, if the first field is identical the
second or subsequent fields are used to determine precedence.

Cn the output file of sorted records the fields are
ordered as specified in the /FIELDS/ statement, and any fields
Lot specified remain in the order already established in the
input file. if this statement is absent, the implicit order of
fields in the input file is assumed. If GALLEY is used to print
the sorted file the fields will be printed in the new order
estaolished by SOFT, unless another /FIELDS/ statement is used
for GALLEY.

The /SELECI/ statement may be used to break large files
into sections for more efficient sortinig. It is recommended to
sort up to 3000 records at a time and then merge the sorted
sections. if this statement is absent the whcle file is sorted.

A /NEW ID/ statement may optionally he used to specify a
new identifier for the output taje.

S a_ ple control statements for SORT

/ID/DBACUNCULUS BIBLIOGRAPHY
/FIELDS/ (AUTH,YEAB)
/SELECI/( 1- 2530)
/NEW iD/FIRST HALF
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This program provides the updating facility for Famulus-
controlled files. It merges any "master file" with an "additions
file". MERGE can be used for two purposes - to update files by
merqinq information from two files onto one output file, or to
join tiles belonging to tuo or more persons. For instance, the
various members of a working group may maintain separate
literature files, but on occasion they may wish to make a master
listinq of all these files.

MERGE will only accept input files having the same number
of fields. however, the field names do not have to be the same.
The master file (with the DDNAHE FTOIFOO|) and the additions file
(FT33F001) will be merged and written onto the output file
(FTO2FOJ1). The field labels on the output or updated file will
bv the same as those occurring on the master file. The /ID/ will
also be taken from the master file, unless a /NEO ID/ statement
is included.

Any record which is not in correct alphabetical order will
cause the MEEGE program to halt processing, reject the remainder
ot the job, and print an error message. Therefore, only files
which have been ordered in the same way by the SORI program
snould be input. Unless sfecifically reguested, NEEGE does not
print out the file. It prints the /ID/ of the master file, the
/1D/ of *be additions file , and the /ID/ of the output file
along uith the field labels for each. This will be followed by
the number of records on the newly updated file and the familiar
three larqe CK's.

An /ID/ statement for the master tape (FTOIFO01) and an
/ID/ statement for the additions tape (FT03F31), in that order,
are mandatory.

A /NEW ID/ should be included if a different /ID/ from the
master file is desired for the output.

The output file is not normally printed in full. If no
/PEINT/ statement is included ten records will be printed.
Otherwise the records specified will be printed. A /PRINT/(O)
statement will suppress printing of records altogether.

A line width of 128 characters is normally used, but this
may te altered to any value in the range 20 to 128 by the use of
a /VIDTH/ statement.
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sote that in the criginal system /PRINT/ in MERGE served
the same purpose as /WIDTH/ in the other programs such as EDIT.
(see the Famulus Users Manual, 1969). For the sake of
consistency, compatible /PRINT/ and /WIDTH/ statements as
described above are now implemented in MERGE.

Sa1Rjgpj.ontrc1 statements f I-MEIGI

/ID/FI ST HALF
/ID/SECOND HALF
/NEW ID/DRACUNCULUS BIBLICGBAPHY - AUTHOR CATALOGUE

/WIDTH/ (65)
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This program is designed to handle problems arising from
multiple entries in a field - multiple authorship is a typical
example. When two cr more authors' names appear in the author
field a listing of the file sorted by author will not be a
complete author catalogue unless the file is first multiplied to
produce a complete new record for each entry in the author field.
This is the function of MULTIPLY.

The input file identifier must agree with the name on the
obliqatory /ID/ control statement. The output file identifier
will be the same unless specified otherwise on a /NEW ID/ control
sta tement.

u3!_R~ tilicato fil

The input file may be multiplied on one field only, but
any field may be used. A record is generated in the output file
for each entry in the fultilication field, which is specified
either by a /FIELDS/ statement containing only one field label or
by a /DESCIPTOR FIELD/ statement, depending upon whether entries
are to consist of separate words or of character strings bounded
by a delimiting characteL. Any character may be defined as the
delimiter, the default being comma. A /DESCaIPTOR FIELD/
statement will override any previously defined descriptor field.
If neither a /FIELDS/ nor a /DESCRIPICR FIEID/ statement is
supplied the previously defined descriptor field beccmes the
multiplication field, and if none exists the program terminates
with an error messaqe. All the fields in the output record
remain the same as in the input record except the multiplication
field, which contains only one of the words or lhrases in the
oriqinal. If the multijlication field in any record is empty no
output record is created; this is eguivalent to multiplication by
zero.

glinted oUttu,

Apart from the usual control statement listing etc., the
printed output frcm MULTIPLY is limited to the first ten records
of the output file. This should normally be sufficient to check
the operation of the program. To obtain more (or less) output
tne required number of records should be specified Dy means of a
/PRINT/ control statement.

Records are printed in the fields format, with the record
number on the left and cc the right the number of the input
record from which it was derived. The number of characterm
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printed per line can be reduced from the normal 128 by means of
the /iIDTH/ statement. The sinimuu is 20.

5aqp2_nfro1 statej~nts -for ?IPLYjj

/-D/DRACUNCULUS BIBLIOGEAPHY
/DESCRIPTOR FIELD/ (AUT H) )
/PF IN 1/, (75)
/*IDTI/ (80)



AD-AO84 840 MISSION RESEARCH CORP SANTA BARBARA CA F/6 9/2
DEVELOPMENT OF A PHYSICAL SECURITY DATA MANAGEMENT SYSTEM. VOLU.-ETC(U)
NOV 79 J CALDWELL, P BENNER. D SOLOMONSON NA001-79-C-0182

UNCLASSIFIED MRC-R-531 CEL -CR-O0.13 ML

2 2 flflflfl lfl llffEmhhmIIIIIIIIIuII
,mIIIIIIIIIIIIlI
l/I//lL/I/



11 . 1 *28 125

1.8

1.25 1.4I~ jjj 1.6

NWR OY Pt0I UIN TI ARI



Faaulus- A Documentation System (GALLEY) 24

GALLEY will print a Famulus file with a choice of four
forma ts.

ile i¢detif atiou

The file to be printed must be identified by an /ID/
control statement with the correct file identifier. This is the
cnly obliqatory control statement, and it must precede any
others.

.Rit&bq Portions of a file

Selected portions of a file may be printed by specifying
the required reccrds on a /SELECT/ statement. This contains a
list of record numbers separated by commas. Ranges cf records
are denoted by a dash instead of a comma between two numbers.
The whole list is enclosed in parentheses.

Note that the record numbers need not be in order, but the
records will be printed in file crder, not the order on the
/SELECT/ statement.

2;ind. output formats

The standard default format prints the fields in sequence
without starting a new line for each field, and also drops the
fiela labels, simply leaving three spaces between fields.

1. THIS IS THE FIRST FIELD. THIS IS THE SECOND.

The /PRINT BY FIELDS/ statement produces an output with
field labels, each field beginning on a new line, like the output
from EEIT.

1 FLD1 THIS IS THE FIRST FITLC.
FLD2 THIS IS THE SECOND.

The /PRINT BY SUBJECTS/ statement will print a file
vithout field labels but with subject headings. The first field
named in the /FIELDS/ statement is printed as a heading above the
remainder of the record. The first field of subsequent records
is only printed if it differ& from the previous record. the
length of the first field should not exceed the printed-page
width, otherwise it will be truncated.

THIS IS THE FIRST FIELD.

THIS IS THE SECOND.
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The /TABS/ statement prints the fields in tanular fashion
accordinq to the tabs set in the text of the /TABS/ statement.
The columns are indicated by a list of numbers separated by
commas and enclosed in parentheses. For the statement/TABSI (5 ,20) :

THIS IS THE F THIS IS THE SECOND.
ThST FIELD.

This option is obviously suited to long lists of small
fields (e.g. part numbers)

/PRINT BY FIELDS/, /PBINT EY SUBJECTS/ and /TABS/ are
mutually exclasive options. If neither statement is present the
standard print format is produced by default.

The /FIELDS/ statement in GALLEY is used to define which
fields of the record are to be printed, giving the user the
option of omitting fields. The fields will be printed in the
order in which they appear on the /FIELDS/ statement, regardless
of their order in the input file. If no /FIELDS/ statement is
supplied all the fields of the record are printed in the order
implicit in the file.

The /NEW ID/ statement is available in GALLEY, but since
no output file is produced by this program it is cnly used to
supply a heading which will be printed at the tap of each page of
output. If this statement is omitted the input file identifier
is printed as a pace heading.

.2aewjudt h. de ;cth anddspaci_

The reguired page width may be obtained hy means of a
/WIDTH/ statement. It may range from 20 characters up to the
normal 128. As a guide, ten characters occupy an inch on many
lineprinters.

The number of lines per page can be set using the /DEPTH/
statement in d similar manner to the /WIDTH/ statement. The
minimum is 13 and there is nc maximum.

Spaces can Le inserted between lines of print using the
/SPACE/ statement in a similar manner to the /WIDTH/ statement.

, .. . .. . . . - . ... .
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QaUj~tp g.idJuaber

The /PRINT NO N~UMBERS/ statemez~t suppresses the record
numbers from the printed output.

/ID/FIELD R~EPORTS
/FIELDS/ (NAIE,NUMi3,OCC,ADDA!A)
/SELECT/ (1-5,15-20,25,30, 11,8,23, 21)
/WIDTE/ (100)
/PRINT BY FIELDS/
/NEW ID/ SELECTED FEPCRTS.
/CEPTH/ (33)
/SPACE/ (2)
/PRINT NO NUMBERS/
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The index which this prcgram provides is an alphabetical
list of terms in the descriptor field of a file. Each term is
accompanied by a list of references to the records where it
occurs, separated by commao. A' record is referenced by its
position iL the input file, which is printed as an intejer to the
left of the record in the GALLEY listing of the file. The index
is normally used, therefore, in conjunction with a complete
listinq for indirect access to records via an attribute other
than the one by which the file is ordered, such as subject
categories.

The descrtf.or field

The INDEX program is only designed to operate on the
descriptor field of a file to 1roduce a thesaurus cf descriptor
terms. The descriptor field may have been previously defined,
most likely by EDIT wheu the file was created, tut it not a
/DESCEIPTOE FIELD/ conrrcl statement is required. This statement
is also neccessary if the default delimiter, conma, is to be

overridden by another character.

An index oi any other field can be produced by using a
/DESC:IPTOF FIELE/ statement to define it temporarily as the
descriFtor tield with an ij£zopriate delimiter. This overrides
the previously nomi-ated .escr iptor field, if any, as far as the
present run of the INDEX program is ccncerned, but the original
information in the input file remains intact for future use.

2.1in:RtEd index

The /IEW ID/ control statement is available to specify a
head 1i.q for the printed output. Descriptor terms lcnger than 40
characters are truncated during printing ot the index. Terms are
printed ib alphabetical order, each with its list cf references
on tne followinq line cr lines.

Punchedcard index

An optional /PUNCH/ ccntrol statement causes the index to
be punched out on cards to produce a manual card index. This
facility is particularly useful where a complete index of the
whole file cannot be made because the file ccntains toc many
index terms.
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In this case the file can be indexed in sections by
including /SELECT/ control statements in separate runs to select
saccessive sets of reccrds. The punched card output from the
different runs can thei he merged, disstatementing duplicate
descriptor headings, tc Frcduce a ma3ter index to the whole file.

The capacity of the program is limited to 2000 different
descriptor terms referenced up to 2500 times.

R.4Sey ha nd depth

As in GALLEY the number of characters in a line and the
number of lines per page can be adjusted with the /WIDTH/ and
/DEPTH/ statements.

Sample c~gftrol statements

/ID/? ASTER FILE
/NEW IE/ INDEX OF RECORDS 1001 - 2300
/SELECt/11001-2000)
/DESCEIPTOI FI.LD/(KE7) [;)
/PUNCH/
/WIDTH (/70)
/DEPTH/(40)

- - -- - - - -
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This proqras selects records from a Famulus file in
respcnse to requests for information.

The fle to be searched mL-st be correctly identified by an
/ID/ control stategent.

S earcling sbsect ions

The /SELECT/ statement may be used to indicate the record
numbers which are tc be searched. It is sometimes possible to
use this facility to narrow the area of search tc coe or more
subsectioas of the cceplete file. Fcr instance, if a file is in
chroncloqical order the record numbers delimiting any particular
period of interest will be known from the GALLEY listing.
Selecting a subsection of a file in this way obviously cuts down
processing tice, but it has greater Fotential in conjunction with
the /SEARCH/ formula to help define the set cf records to be
retrieved. In many cases, however, the attribute by which the
file is orderea is not amonj the retrieval criteria, and there is
then no alternative but tc search the shole file. In this case
no /SELECT/ statement is required.

Defining the fields to be zearched

One or more fields cf each record are scanned to determine
waether it meets the criteria for retrieval, and a /FIELDS/
control statement is used to list the relevant field labels. The
fewer the fields that have to be scanned the more efficient the
search will be. If this statement is absent the descriptor field
is used, and if no descriptor field was defined the program
terminates with ar error message. If no descriptor field was
defined when the file was first created a /DESCRIPTOR FIELD/
control statement may be used to define one for the purpose of
the SEARCH program, or if the descriptor field already exists, to
chanqe it. Bear in mind that the method of identifying terms
depends upon whether the field is a descriptor field or not.

The printed output produced by SEAaCH is normally a
lxstinq in full of all the records that satisfy the /SEARCH/
requests. Two formats are available, the default listing and a
tabular output. The /TABS/ statement produces the tabular list
in exactly the same way GALLEY does. The default listin is
identical to the default in GALLEY.
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The amount of printing can be reduced if desired by a
/NU,1BEFS/ control statement which results in reccrd numbers only
being listed. The /WIDTH/ and /DEPIH/ statements are available
for changing the line width of the output and the number of limes
per paqe, respectively. Spaces can be inserted between lines of
the output with the /SPACE/ statement. The /NEW ID/ statement
enables the page heading to be specified if it is to be different
from the input file /ID/. The /PRINT NO NUMBRS/ statement
suppresses the citaticn numbers from output.

_qjegt~nQ a new fil~e

If required, a new file containing the retrieved records
can be created by using a /WRITE TAPE/ (appropriate JCL will
zoute output to any desired location) control statement, and its
/ID/ will be the same as the page heading of the printed output.

2lS eaEcj ormu la

Retrieval of records from the input file is achieved by
means of a formula on the /SEARCH/ control statement. The search
formula is composed of terms combined bith Boolean operators,
written in free format.

Terms are defined according to the usual convention,
broadly speaking, as phrases bounded by a delimiter in a
descriptor field and words elsewhere. In this program, however,
there are also two additional features, truncation and
qualLfication, which are described later.

The three logical operators permitted in a search formula

are 2 and Lq, represented ia EECDIC, the IBM 360 character
code, by the characters 6, 1 and -, respectively.

rse of the Apd cperatcr implies that the user only wants
to retrieve records in which all the terms jcined by j& are
present. If a single one of the specified terms is missing, the
record will nct be retrieved. The 9_& operator will retrieve
records in which any of the specified terms are present. The AA±
operator indicates that records containing the term which follows
it will not be retrieved.

Parentheses shculd be used to avoid ambiguity as to the
order in which the operaticns should be performed. There is so
limit to the depth to which parentheses may be nested. Limits on
the size of the search formula require that not more than fifty
d4fferent terms (or sixty, including duplicates) for a total of
150 terns and operators be used in an* formula.



Famulus- A Documentation System (SEAECH) 31

V_qabul ry lists

The descriptor field usually contains a controlled
vocabulary and there is then no difficulty in choosing the
correct terms, but for seaching any field with an uncontrolled
vocabulary it is useful to refer to a list of the vocabulary in
that field produced by COUNT or VCCAB.

Truncat icn_of terms

For instance, a title field will contain an uncontrolled
vocabulary, because you bad no say in the choice of words used by
the origir.al authors in their titles. Several forms of the same
word way occur -- for example, regenerate, regenerating,
regenerdtion. In order to retrieve records containing any of
these forms it is permissible to truncate on tha right and
specify a coLmon substring -- e.g., reenerat or even req n --
thouqh by usinq too short a form you run the risk of retrieving
irrelevant words such as regent. Truncation on the left is not
permissi tle.

ualIfication of terms

The terms are normally searched for in the fields
specified by the /FIELDS/ statement. Sometimes there is a need
to include a term from another field, such as an author or date.
This is done sisply by following tne term with the field label
euclosed in parentheses.

SMITH(AUTH) cr 1948(DATE)

Upe k and lowez case text

To search for upper and lower case text, prepare the data
on W ylb ur or use the Famulus flag characters described in
Appendix C. For card usage, a /FLAGS/ card should precede a
/SEARCP/ card.
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If you specify /Mg~iBERS/(0) before a /S!ABCH/ command,
Fasulus will only report how many citations meet the search
criteria. The command /NUBBERS/ without any argument will return
a list of the citation numbers that set the search, as weil as
tell you how many items were found.

Multiple searches of the file may be carried out by
supplyinq more than one /SEARCH/ statement. The input file is
rescanned for each search, and while there is no limit to the
number of searches, the cost is obviously proportional.

At least one /SEARCH/ statement is obligatory. Not only
is it the means by which criteria for record retrieval are
expressed, it is also the signal for jprocessing of the input file
to begin, and therefore must follow all the other control
statements.

Sajje ont.Kol statements fcr SEABCB1

/ID/MASTEa FILE
/FIE. rSf(TITL,KEY)
/SEARCH/ SOIL STABILITY & (EROSION A SLIDES) & 196(DATE)
/SEAR CB/ (Ph NCHhOMA TC IINFRARED T HERMAL ARADAS)
6 AERIAL & 7CNM
/NEW ID/TUIRD SEARCH
/vJ1DTa/ (70)
/DEPTH/ (132)
/SPAC E/ C2)

/PRINTI NO NUMBERS/
/SELECI/ (7,130,25-30)
/WRIXTE TAPE/

-A - AA- w
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The COUNT prcgram lists the vocabulary in specified fields
of a Famulus file in alphabetical order with a count of the
number of times each item occurs. Statistics concerning word
occurances and word lengths are also printed.

The VOCAB program performs the same function except that
*word frequencies are not counted.

Thouqh requiring less space than COUNT, VOCAB is
relatively undeveloped, and parts of the following discussion do
not apply to it, notably the /STOP LEVEL/ feature. A punched
statement vocabulary list is kroduced automatically, and the
/PUNCh/ control statement is not available. The /NEW ID/ and
/JESCRIPTOE FIELD/ control statements are also unavailatle. It
is assumed ttat COUNT will ncrmally be preferred.

Us§_921_vocabulary lists

Vocabulary lists have a number of uses: data validation,
search formula ccnstructicn, thesaurus building, and simple
Lesearcli on the information contained in the file.

Error detection

In the early stages of data base construction a vocabulary
list will throw errors such as miss-spellings intc Frcminence, so
providinq a check-list of errors for use in data correction.
Proof-readinq is not eliminated, because the errors still have to
be located, but they can at least be traced to one of the fields,
which narrows the area of search.

"VAkdwn of v ogbularY by- fields

The fields whose vocabulary is required are specified on a
/FIELDS/ control statement, the descriptor field being the

default. A /DESCRIPTOB PIELD/ statement will cverride any
existinq descriptor field. This feature allows vocabulary items
consistinq of phrases separated by any specified delimiter.

Vocabulary lists are often required to heli construct
search formulas, and then it is useful to know the fields in
which particular items occur. A breakdown of the vocabulary by
fields is not pLovided, however, and the only way to achieve

I-m
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this result is to run the program repeatedly with a /FIELDS/
statement specifying a different field each tine. Otherwise if
more than one field is specified, a ccmbined list is produced
which will not show which field a word came from.

Stp- co mp la t ion

Vocabulary lists are also useful for constructing a
controlled thesaurus of index terms for use in the descriptor
field. If the /PUNCH/ control statement is supplied, a punched
card deck of the vocabulary is automatically produced, consisting
ot a list of words in alphabetical order, separated by commas.
These cards may be modified and used in a later run following a
/VOCABULARY/ statement in order to specify a stop-list of trivial
words. Trivial and ncn-trivial vccabularies are then printed in
separate lists. The modification to the card deck simply
involves replacing the comma follcwing every trivial word with an
asterisk. This deck can also be used by the KEY program.

There is also provision for automatically transferring
words from the vccabulary to the trivial list if they occur too
frequently.

/STOP IEVEI/(25)

This statement will put any word occurring 25 times or
more into the trivial word list in the printed output, and will
mark it as trivial by an asterisk in the punched card output, if
any.

_o2_Abklarv lists

If any words are marked as trivial a list of trivial words
in alphabetical order is printed first. The non-trivial
vocabulary list is printed next, followed by the complete
dictionary in order of word frequency with trivial words
distincuished by a fcllowing asterisk. Tue word lists are
printed in three columns across the width of the page. Each
word, cr phrase in the case of a descriptor field vccabulary
list, is fcllowed by its actual and percentage frequency of
occurrence. If the actual frequency exceeds four decimal digits
asterisks are printed in lieu.

Any item which is too long to be accommodated in the
column is truncated to 33 characters. This is not likely to
occur except when counting a descriptor field, because the
longest word in the Oxford English Dictionary consists of 28
letters.

'oa
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The VCCAP program provides no word frequency ccunt and
tnerefore allows up to 43 characters before truncating. The
extra seven characters may sometimes be just enough to resolve
ambiquity, which is the main occasion for using VOCAB in
preference to COUNT.

Statisticsq of word types

Diction ary statistics are provided separately for the
words in tke stop-list and for the remainder of the vocabulary.
Both sets of statistics consist of a table of word-length
distributions followed by the number of entries, their average
and maximum lengths, and details of the dictionary size. The
word-length distribution table comprises four rows and ten
columns. Each value in the table represents the number of
dicticndry enLtries having a certain number of characters. The
first row gives the values for terms having one to ten
characters; the second, for 11 to 20 characters; the third, for
21 to 30 characters; and the fourth, for 31 to 40 characters.

Statistics of word tokens

The distinction between types and tokens is fundamental.
word types hardly require explanation; they are simply the
different words found in the input file and entered iDto the
proqram's internal dictionary. 4hen different instances of a
sinqie word type are encountered i the file they constitute
separate word tokers.

Statistics of word tokens are Irovided, as for word types,
both for trivial and for vocabulary words. In each case the
distribution of wcrd frequencies is tabulated under six headings
across the page as follows:

R the rank cf N, increasing by cne on
successive lines.

N the number of tokens of any one word type, in
decreasing order.

FIN) the nucber of word types having N tokens.
This tends to increase as N decreases.

SIGA (F(N)) the cumulative sum of word types having N or
more tokens.

N*F (N) the number of word tokens of rank H.

SIGiA (N*F (N)) the cumulative sum of word tokens of the
SIrIALF(N)) most frequent word types up
to and including rank R.
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=hisiqoag C V aacit y

The dictionary limits on vocabulary size are either 4500
entries or 45000 characters. If either limit is exceeded tae
proqram will not proceed with the reading of the input file, but
will output the results obtained up to that point.

This situation can easily arise with large files,
especially if several fields are being scanned in a single job.
This is another reason for scanning one field per run, though
even this may not solve the problem for very large files. In
such d case the vocabulary of the unprocessed portion of the file
any be obtained by a subsequent run using the /SELECT/ stateaent.
The startiug point for the second ran is obtained from the figure
for tbc last citation inspected in the output from the first run.

tejast citation inspected

Following the file identification information in the
printed output the number of the last citation which was
inspected is given. This will be the last record in the file, or
the last record specified in a /SELECT/ statement, or the last
record read before the capacity of the program was exceeded.

Samj!e control statements for COAT

/I D/ A ST ER
/NEW ID/ABSTRACT VCCABULABY LIST
/FIEL DS/ (AB ST)
/PUNCH/
/VOCALULABY/A*THE*AN*CEISIS,OF*I N*
/STOP LEVEL/(20)

Al~i O
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U I

The KEY program provides an automatic keywording facility
for Famulus files, using existing fields as the scurce for key
terms or descriptors. The Frogram bill scan one or more fields
in a record and qenerdte entries in a specified key field.

Tae field which is to receive the key terms is specified
cn the /KEY FIELD/ statement by its labEl enclosed In
parentheses. ounly one field label is permitted, and it must be
one of the field labels already defined by EDII when the input
file was created, though the field Deed not necessarily contain
any information yet. When creating a new file it is wise to
pre-detine mcre fields than are immediately required, just in
case an unforseen need like this arises.

If the key field of any record is not empty, entries are
simply added to the material already there. No entry is
duplicated in the key field, even if it occurs more than once in
the source fields.

Terms are separated in the key field by a single blank
unless a separator is given on the /KEY FIELD/ statement. Any
sinqle character may be s ecified, enclosed by parentheses,
followinq the field label. when a separator is supplied it is
inserted followed by an extra blank between terts in the key
field.

The /KEY FIELD/ statement is obligatory.

ge_s ;: ce tields

Terms are identified as in ML.TIPLY, i.e., strings bounded
Dy a delimiter when scanning the descriptor field, and single
words when scdnning the cther fields. Unlike EULTIPLY, however,
KEY can operate on more than one field.

The fields to be used as the source for single word terms
are specified on a /FIELDS/ statement, the descriptor field
servinq as the default. The /DESCRIPTOR FIELD/ statement is also
availatle to define a source field and delimiter for terms
consisting of bouded strings. This field becoues the implicit
descriptor field of the output file, irrespective of the input
file descriptor field.

........ ............... .. .. ..
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KEY has an internal dictionary to store terms which are
input via control statements. During processing of each record
every term in the source fields is checked to find out whether it
is in the dictionary cr nct. It is then only transferred to the
key field depending upon whether the dictionary is considered to
be a stop list of unwanted terms or a go list which excludes all
cther terms.

For example, the dictionary may represent a ccutrolled
thesaurus, i.e., a qc list of terms bhich are resiuired. In this
case, a /GO LIST/ control statement is used to introduce the
thesaurus, which is punched on statements in exactly the same
form as for the /VOCABULABY/ statement of COUNT, with terms
separated by comias. khen operating with a go list the program
rejects any words it finds which are not in the list.

Alternatively, KEY may be made to work with a stop list by
means of a /STOP LIST/ control statement containing unwanted
terms each followed by an asterisk. When the program operates in
this mode these terms are rejected, but all terms not found in
the dictionary are placed in the key field.

/GO LIST/ and /STCP LIST/ statements are mutually
exclusive. If neither statement is used the program operates as
if it were in stop list mode with an empty dictionary, with the
result that all terms are transferred.

The syntax cf stop and go lists has deliberately been made
compatible with the punched card vocabulary provided by COUNT, so
that these cards can be used for KEY with minimal changes to
commas or asterisks. Starred words may be left in a go list, and
they are ignored in order not to waste space in the dictionary.
Similarly, words fcllowed by a comma in a stop list are not added
to the dictionary.

There is also a feature which limits the number of terms
required on the thesaurus for the file. It is possible to define
sets of two or more terms to be synonyms, one of which is
considered the preferred synonym. When one synonym is found the
preferred synonym cf the set is entered in the key field.

The /SYNONYMS/ statement is used to specify synonyms. Each
preferred term is followed by an equals sign and a list of
synonyms separated by commas. There is a comma before the next
preferred term.
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Apart irom a listing of control statements and f ile
identification information the printed output froz KEY is limited
to the first ten reccrds, unless a 1PRIN'I/ control statement is
used to vary it. Page width caiL be adjusted using the /WIDTH/
statemDent.

Sj~ple con trol stdtements for KgY

/ID/D..ACUNCtJLUS BIBLIOGRAPHY
/NE6, ID/ KEYED DRACUNCULUS, BIELIOGRAPHY
/FlELr5/ (TI TL,ABSI)
/KEY FIELD/ (KEY) (,)
/STO? LIST/ A*AN*THE*CF*FOR*OB*iN*CN*IO*BY*PBOM*
:NTO*5:NCF*THEN*WCfiMSErISEAEPARASITE*THEREFORE
/SYNON YflS/HELMINTiI=HELMINIHIC,HLMNIHCLCGICAL,

IN EEC1ION=IN FECTED ,IN~FECTIIONS
/PRI NA/ (53)
/SE-LEC I/(1-30,3L4,3E,47-91,94-13)
/WIDTh/ (65)
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The KWIC program (Key hord In Context) generates a
concordance for a Famulus file. An alphabetical list of words is
produced, with each word centred in a line containing as such as
possible of the context to its immediate left and right. Each
line also contains a number referencing the record from which it
comes.

Rst1 ict inq operation

Sections of the file can be processed by using the
/SELECT/ statement to pick only the records to te indexed.

.gpgg1J11q fields

As in the case of the KEY program, any field or
coubination of fields may be specified by means of a /FIELDS/
statement, and if no /FIELDS/ statement is supplied the implicit
descriptor field serves as the default. A /DESCRIPTOR FIELD/
statement defines a field ccntaining multi-word terms, and also
the delimiting character which separates them.

=j~.ciod q lists

A /STOP LISI/ or a /GO LISI/ statement may be used to
restrict the number of terms to be concorded. Since a line of
output is qenerated for every term token (see COUNT and VOCAB,
Statistics of word lokens) found in the specified fields cf the
file the amount of printed output may be very large unless the
frequently occurring tecms are stopped. Alternatively, if only
some known terms are of interest they can be put cn a /GO LIST/
statement which will exclude all others.

The width of the ;tinted output can be adjusted using the
/WIDTH/ statement.

Al"Je control statements for KWIC

/ID/DCI PROGBAN CATALCGUE.
/NEW Ir/KWIC CONCORDAMCE OF PROGBAN DESCSTICM IFIELD.
/FI?,LDS/(DES C)
/GO L IST/STSTEM ,flODEL, FIOCr$S,CCMISCL
/IDTh/ (70)
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SUMMARY OF Famulus STA-IE_TS

NOTE: * INDICATES A REQUIRED STA13EENT
(1 INDICATES AN OPTIONAL STATEMENT

I EDIT |OSSIFYI SORT I MERGEIMULTIPLYIGALLEYI
---- 4- I

CITATIONS I (*) j i4 + -- -- -- - + - -- - + -- i I

DELE'E (*) I I I I | I

DEPT[H I I I I I ( l) I
DEPIH

DESCRIPTORI (*) I I I I') I l
FIELD I I I | I |
----- I-- I It

FIELDS I * i (*) * I 5(* t(1*),' IFI E L BSt

FLAGS j (*) I I i I l l
t a a I

GO LIST

ID j * I * | * I*[1]I * j * j

KEY FIELD I I 1 1 I I

NEW ID I [) I I (*) I (*) l I*) I () i

N U. BERS I i I I I I I

OLIGINAL I (*) I I I i l l

PRINT I (*) I I I (*) I (*)

PRINT BY I I i I I () |

FIELDS I I I i l

PEINIBY 1 B Y j(* I
SUBJECTS I i i

PiiINT NO I I I I I (*) I
NU1PBERS I l I I l l I

pu i;cnt i I I I I

REPLACE I L* I I I I I

SEARCH 1 I I I I I I

SELECT I N) i (') I I I") I C*) I

SPACE I ,I I I I(*)

[ ] MERGE REQUIRES TiO /ID/ STA'IEMENTS AS *ELL AS A
/NEV ID/ STATEMENT.
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NOTE: * INDICATES A REQOIRED SIATEET
(') INDICATES AN OPTIONAL STATEMENT

I EDIT JOSSIFTI SORT I BERGEIRULTIPLYIGALLETI

STOP LEVELI I I I I I i

STOP LIST I I I I I 1 I

SYNONYMS I I i I I I I

TABS I I I I I I (*) I
+

VOCABULARYI I A I I

WIDTE i () | A i i (*) f l) A

WRITE TAPEI A I I i I I
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NUTE: INDICATES A REQUIRED STAIERENT
(*) INDICATES AN OPTIONAL STATEMENT

I INDEXISEARCHI VOCABI COUNTI KEY I KWIC I

CITAIICNS| I | I
_I II t

DELETE I I I IIII
D --- L-ET-

DEPTH I (*) I I*) I I |
+ -+- --- -- + -- +~

DESCRIFTORI (*) f*) I (* I (*) I (*3 1
FIELD 1 1 l I I 1

FIELDS I j(*) I(*) (*) I() I() I
l +-t---+- -+- +

FLAGS J I (*) I

GO LIST I 1 ! I (*) (*) I

ID I * 1 * I * j * Ij * II D

KEY IIELD I I I I * I I
+- - - + - +

NEW ID I (*3 1 (*) I (*j j (*) I (*) I

NUMBERS I I *) I I I I

ORIGINAL I I I I 1 I

PRINTI I I I

PRINT I B Y I*I
FI II E D S

PRINI Bl I I | I I
SUBJECTS I I I I

PEINT NO 1 I I I
NUEBERS I I I I I I

PUNCH I I I

SREPLACE 1 I I i I

SEAECH I I * I I I I

SELECT I L*) (*) j (*) (*) l 1*) j ()

SPACE I I(*) I 1 I I
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NOTE: * INDICATES A REQUIBED STAENENT
(4) INDICATES AN OPTIONAL STATEME*T

I INDEXISEARCH5 VOCABj COUNTI KEY I KWIC J

STOP LEVELI i i S (*) i I i
- I I I i

STOPLIS5 I I I I I () I (4) 1

SYNONYMS I I I i 5 5*) 1 I

TABS I j(*) i I I I

VOCAEULA IYJ 5 l * I (*) i i*) I 1*) I

w1D:TH 5 (4) I €') ! I 5 (4) I 5*) I
WIDT-+I- I M

WBITE TAPEI i () i i I i I



Famulus -A Documer~tatLon System tStatement Syntax) 4

APPENDIX B
STATEMENT SYNTAX SUMMARY

column 1

/CITATIONS/ appears imsediately
before the citations

/DELETE/ (#,#;-#) maximum of 500 nuubers,
range counts as 2

/DEPTH/ (#) minimum of 13, no maximum

/DESCRIIPTOR FIE.LD/(XXXX) ()XXXX=field label,%=any
character to be used as
a delimiter

/FIELrIS/(FLD1,FLD2,.-.,LAST) FLD1,etc are field labels
separated by commas. Max
is 10 labels.

/ FLAG S/

/GO LI51/AAAA,BB*CC,BBB ... if a comma follows a word,
it is non-trivial. If an
asterisk foilcus, thne word
is trivial.

/ID/AAAAAA ...... maximum text length is 100
char acters.

/KEY FIELD/(XXXX) j%) same as /DESCRIPTOR
FIEID/ execpt (%) is
optional with the default
being a blank.

/NEW~ ID/AALAAA...... same as /Ir,/.

/NUMBEFS/(#-#) or /NU~iIEFS/ (0) only one range allowed.

/PPINT/ (#,#- I) maximum of 130 numbers,

range courts as 2.

/PRINI BY FIELDS/

/PRINT BY SUEJECTS/

/PRINT NO NUMB-.liS/

/PUNCH/
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column 1

/REPLACE/($,*-#) (XXXX)*OLD*NEW* # or *-# = a citation
number or a range of
numbers. XXXX - field
label.

/SEAECH/Loolean search formula see section on SEARCH
main program.

/SELECT/(#,#-#) maximum of 100 numbers,

range counts as 2

/iPAC1/(#)

/STOP LEVEL/(*)

/STOP LIST/AAA,BB*CCC*DDDD ..... same as /GC LIST/

/SYNONYMS/kAA=BBB,CCC .... AA is primary word

/TANBS/(1,t,#,...,t) maximum of 10 numbers,
maximum value is 128.

/VOCABULAE¥/AAA,BBB*CCC*DDD... same as /GO LIST/.

/WIDTH/(#) for printed material,
min=20, max= 128
for "punched" material,
zin=6 ,zax=80

/WRITE TAPE/

~i
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APPENDIX C

_card Input and Famjus Flag Cbaracters

Lower case letters can be generated on card input to
Pamulus by the use of certain fiaV characters inserted i, the
data. A list of the flag characters and their operation follows.
certain redundancies allow flexibility for the user.

> Greater thaa causes all letters up to the next flag
character to be converted to lower case. Numeral and special
chlaracters are not affected.

SLess. than switches off the conversion of letters to lower
case if this is in effect, i.e., letters are left in u~per case
up to the next flag.

Hash switches case mode. If lower case conversion is in
effect, # switches to all upper case. If the reverse is true,
the 0 switches to the conversion to lower case.

Uzderlin cperates the shitch like the hash, but it
affects only the fcllcwing character. This is useful for
capitalizinq a single character in a sentence.

Exclamation demotes a flag character (including I
itself) to literal status, i.e., the following flag character
does not operate the conversion switch in its usual way, but is
included in the text like an ordinary character instead of being
removed as flag characters normally are. : is ignored f the
next character is not a flag.
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APPENDIX D

USING FaMulus AT g.CM jINTA BAREA

A set of catalogued Frocedures (PROCs) have been written
to allow easy access to the Famulus systu on the UCSB IB.
360-75. The convention chosen to name the PROCs is as follows:
to read and create Famulus files cn 3330 disk the PBCC name is a
ID' follwed by the program name. Thus to use prcgrau EDIT the
appropriate PhOC for disk would be DEDII. (Note: since PROC
names are limited to 8 characters, Famulus program tULTIPLY is
referezced for disk use by the proc DMULT.)

To use any Famulus prcgraa you will need:
1. A JOB statement.
2. An EXEC statement, with appropriate symbolic

para aters.
3. Your Famulus control statements land input

citations if creating or adding to a file)
4. A ,/*' (slasn-asterisk) jot step delimiter.

The symbolic parameters used for Famulus are:

1. INVCI - - Tells Famulus what disk ycu wish to
access

2. INFILE - - Gives the DSMAKE of the file you wish
to access (PTOIFO01).

3. OUTVCL - - Tells Famulus what disk to store your
output on.

4. OUTFILE - - Gives the DSNAKE of the new file you
are creating (FTO2FO01).

5. ADDVOL and ADDFILE - - Are used in a similar way
with the MERGE program (1T03FO01).

6. CITVOL and CI!FILE - - are used in EDIT when
input citations are on tape or disk.

Note that DSNAMES can be qualified, e.g. 'Bon.Examplem.
Each tra in the gualified name must be eight or fewer characters
in length, and cannot include special characters. Qualified
na as must be placed in single guotes.

The following example snows the JOB statement and the EXIEC
statement for creating an original Famulus file, then
illustrative Famulus control statements.

,v-. l
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APPENDIX D

USING Famulus ATI UCSB

EXAMPLE OF ORIGINAL EDIT RUN, CREATING A NEW FILE

//ANYSAME JCB (1234,YCURiNAE)
// EXEC DEDI--,OUTVOL=YCURVCL, OtTFILE=IEXAIIPLE.EDIT1'
/ID/ErL 1
/FIELDS/(AUTIHTITI,.INP(JEL,NEYW,AEST,LOCT,USER)
/DESCRIPTOR~ FIELD, (KEYW)

..........INPUTCITAUItLS IN Famulus FCfiEAT HERE............
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SECTION 1

MASTER LIST

This section presents the Master List of a sample of SO individual

bibliographical records produced by the Physical Security Data Management

System. It consists of 16 pages of computer output.

Volume I, the User's Manual, presents detailed instructions on

how to use the Master List.

Caldwell, J., Benner, P., and Solomonson, D., Development of a Physical

Security Data Management System, Volume II, User's Manual, MRC-R-$31,
Mission Research Corporation, November 1979.

. .. . . .. .. . ... . . . . .. . . ,.. . :; .. .. . .Z 5! ,.- .. ..3



RASTER LIST - CEL BIBLICGRAPH.

A1C9O B00001
TEAR 1976
AUTH Moore, Kenneth
TITL Airport, Aircraft and Airline Security (355)
PUkUL Publisher: Security world Publishing Co., Inc.
KEYW Hijacking; Types of Entry, Threats; Air Eiracy; Air Cargo

Thefts; Physical Security Policy and Procedure; Security
Administration & Management; Security Inspection;
Personnel; Airports; Facilities, Locations; Cargo
Terminals

NOTE Skyjacking; Ticket Fraud; Airport Screening
ABST The subject of airport, airline and aircraft security.

Problems and solutions in Freventing hijacking and in
protecting cargo and baggage are covered in detail. Credit
card fraud and ticket stock security are thoroughly
covered. A review of government regulaticns and airport
security is a useful reference chapter.

2 ACNO BKOUO02
YEAS 1977
AUTh Walker, Bruce J.; Blake, Sam F.
TITL Computer Security and Protection Structures (143)
PUBL Publisher: Dowden, Hutchinson and Ross, Inc., Stroudsburg,

Pennsylvania Performing Organization: University of
WAterloo

KEYW Computer Security; Control, General; Power Supplies;
Espionage; Types of Entry, Threats; Inside Jobs; Method of
Entry

ABST Because the possible threats to a computing facility and
the information contained therein determine the security
measures that should be investigated, a survey of both
internal and external threats is included.

3 ACNO BK00003
YEAR 1973
AUTH Post, Richard S.
TITL Determining Security Needs (263)
PIBL Publisher: Oak Security Publications Division
KEYW Security Checklists; Security Administration & Management;

Physical Security Evaluation; Security Inspectic;
Security Personnel

NOTE Plant Security; Security Audit; Security Philosophy
ABST Background readings on security philosophy methods,

procedures and policy development; a detailed plan for the
conduct of security surveys; a comprehensive checklist for
v'riety of plants and facilities. The purpose is to

provide a basis for the conduct of security systems in a
systematic, logical and concise manner.

4 AcoO B0004
TEAR 1972
/rUTH Peel, John 0.TITL Fundamentals of Training for Security officers (325)

PURL Publisher: Charles C. Thomas Publishsr

KEYN Physical Security Policy and Procedure; Security
Administration S Management; Security Manuals; Security

4
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Personnel; Personnel
ABST To supplement or reinforce any security officerfs

professional knowledge. A collection of methods and facts
slanted toward the practical knowledge of which the
private security cfficer needs.

ACNO 6KO0005
YEAR 1973
AUTH Post, Richari S.; Kingsbury, Arthur A.
I11L Security Administration: An Introduction (361)
PUBL Publisher: Charles C. Thomas Publisher, 2nd Ed.
KEYW Physical Security Evaluation; Security Administration &

Management; Securitj Manuals; Security Perscnnel;
Urientation, Education, and Training; Physical Security
Policy and Procedure

ABST Introduction and in-depth study of security
administration. A valuable tool in determining an
effective security program. Part I presents history and
philosophy of security and provides the legal basis for
security activities. Part II presents component parts of
security function. Part III presents aplication of
security components into integrated programs. Part IV
presents procedures and techniques. Part V includes
appendices (materials dealing with security equipment,
shoplifting laws, related security materials), and a
glossary of security terminology.

b ACNO ORO0001
YEAR 1978 12
RCNO SAND 78-0400; AT(29-1) 789
AUTH Poli, David L.
TITL Security Seal Handbook; (44)
PUBL Performing organization: Sandia; Controlling Office:

Department of Energy;
KEYW Access Controls; Control, General; Access Contrcl Systems;

Tamper Devices; Alarm Technology;
NOTE Security Seals
ABS This handbook describes the security seal system

philosophy, provides descriptions, evaluation information,
installation guidelines, and verification instructions for
available seals, and supplies information on the
development of new seals

7 ACNC 0800002
YEAR 1976 06
RCNC J-LEAA-022-74
AUTH Carlston, Robert A.; De Witt, Phillip D.; Hanes, Levis;

Pesce, Edward
TITL Crime Prevention Through Environmental Design (40)
PUBL Performing Organization: Westinghouse Electric Corporation

Controlling Office: National Institute of Law Enforcement
and Criminal Justice Monitoring Agency: Law Enforcement
Assistance Administration

KEYV Architectural Designs; Facilities, Locations; Residential
Facilities; Environmental Effect; Control, General;
Parking Facilities

ABST institute-sponsored research has studies bow the

5



SASTER LIST - CEL BIBLIOGRAPHY

environment influences the problems of crime and far of
crime. Early efforts in the limited setting of Fabl.c
housing by Newman indicated that, by intelligently shaping
our environment, the opportunities for crimes to occur can
e reduced. These positive signs led to the Institutepto

expand the scope of study to encompass other, more com on
settings. In 1974, a major program of Crime Prevention
Through Env.ronmehtal Design (CPTED) was launched.
Residential, commercial, and school environments ani the
predatory, iear-producing crimes in each are the focus of \

this program. This document encapsulates the highlights,
concepts, and future plans of the CPTED Program. It is not\
a progress report, but rather an exposition.

8 &CNC OROOOOJ
YEAR 1I79 09
AUTh Roach, Sharon; DeLoatch, Beatrice; MurFhy, T.E.
TITL Crime in Service Industries (124)
PUBL Controlling Office: U.S. Department of Commerce, Domestic

and International Business Administration
KEYW Computer Security; Burglaries; Robberies; Holdups;

Personnel Selection; Physical Security Evaluation;
Security Personnel

NOTE Credit Card Losses; Bad Checks; Crime Prevention
ABST Report discusses the impact of crime on the service

sector, the cost of crimes against business. Provides an
overview of the problem as well as chapters on individual
services. Specific vulnerabilities, losses and applicable
deterrent measues are identified. Computer crime, employee
theft, bad checks are discussed.

9 ACNO OR00004
YEAB 1977 04
AUTH Kennel, R.P; Noler, R.N.
TITL Explosives Control Overview (20)
PUBL Performing Organization: The Aerospace Corporation

Controlling office: Law Enforcement Assistance
Administration

KEYM Explosives; Nethod of Entry; Terrorist Attacks; Terrorist
Threats; Types of Entry, Threats; Access Control Systems;
Control, General; Identifier Elements

NOTE Threat
ABSI The Explosives Control Overview was presented at the 1977

Carnahan Conference. The outline includes 1) exflosives
problem summary; 2) threat summary; 3) operational
consideration; 4) technical overview; 5) current programs
status.

10 ACNO ORO0005
YEAR 1973 02
BCNO ISD-TB-73-106; 719628-70-C-0217
AVID Papek, Gerald J.
TITL Access Control models (145)
PUDL Performing Organizatio.: Center for Research ix Com@uting

Technology, harvard University Controlling Office: Deputy
for Command & Sanagement System, Mg. Electronic Systems
Division (Arsc)

Ll6
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KEYW Access Controls; Control, General; Confuter Security
NOTE Multiuser computer systems; Computer networks; Data bases;

Access control; Restriction graph; Minimum implementation;
Complimentation constraint

ABSI Examines scme of the technical aspects of efficiency and
reliability which are affected by access ccntrcl in
complex, multiuse data bases. A model, its theoretical
basis, and algorithms reprsentations of access control
relationships for a number of conditions are presented.
The i. sie of reliibility in the control of access to
infornation in a shared data base is also discussed.

11 ACNC OTO040i
YEAR 1977 01
RCNC DA PAM 10J-1
TITL Index of Army Motion Pictures and Related Audio-Visual

Aids (292)
PUBL Performing Organization: Headquarters, Department of the

Army
NOTE Motion Picture Index; Army Motion Pictures; Audio-Visual

Aids
ABSI DA PAM 108-1 4s the official DA catalog and contains

complete information of all audiovisual Frcducts which are
available for distribution.

12 ACNO OT00005
YEAR 1977 07
AUTH Wallach, Charles; Ricci, Roy Dr.
TITL Security Metal Detection Systems (6)
PUBL Publisher: American Society for Industrial Security

Controlling Office: INTEXT Inc.
KEYW Alarm Technology; Metal Sensors; Alarm Sensors;

surveillance Methods; Control, General; Weafons Detection
AaST Discusses passive, magnetometer metal detectors; active

continuous wave metal detectors and pulsed field systems.
A review of how to select the most effective detector
related to particular applications.

13 ACO OT00006
AliTH Keeney, Harry W. ; Kellem, C.
TITL Directory of Security Product Manufacturers; (25)
PUEL Controlling Office: National Crime Prevention Institute,

School of Police Administration
KEYW Builders Hardware; Builders Hardware; Manufacturers

Association; Alarm Ejuipment Distributors
NOTE Security Products; Security Product Manufacturers;

Security Ejuipment
ABST Directory of Security Products Manufacturers

14i &CIO OT00007
YEAR 1972
AUTH Hudiburg, Everett; McCoy, Carl E
TITL Forcible: Entry, Rope and Portable Extinguisher Practices

(179)
PUBL Publisher: Fire Protection Publications, OK State

University Controlling Office: international Fire Service
Training Association
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NEIV Forced Entry Methods; Method of Entry; Forced Entries;
Types of Entry, Threats; Breaching Aids; Roofs; Vindows;
Doors; Malls

ABST The manual deals with building construction and how to
force entrance into buildings, fire service rope
practices, and portaole fire extinguishers. Revised in its
present form accordinj to the rejuirements Fresecribed by
an editorial committee of the International fire Service
Training Assoc.

15 ACHO OT00009
YEAR 1975
AUTH Saxon, Kurt
TITL Fireworks anil Explosives like Granddad Used to Make (61)
KEYW Explosives; Breaching Aids
ABST Late 1800's guide to homemade, handmade explosives,

fireworks, chemicals and Dombs. Current information on
bomb and explosive handling and protection.

16 ACKO PCOOO05
TITL Panic Deadbolt Lock-Exitguard (3)
PUBL Publisher: Alarm Lock Corporation
KEYW Lock Technology; Panic Bolts; Bolts; Dead Bolts; Dead

Locks
ABST Exitguard provides a sturdy deadbolt in addition to a

patented deadlatch to resist intrusion, yet it opens with
finger tip pressure if emergency exit is required.

17 ACN0 PCO0006
c&CH 85
UTI Digital Key, Digital Access Control Systems (5)
PUBL Controlling Office: ASC Security Systems, LTD.
KETY Access Control Systems; Entry Control Devices;
NUTE Digital Keys
ABSI Illustrated catalog of ASC line of digital access control

system equipsent and devices. Price list and Froduct
description included.

18 aCiO PCO0007
TITL A.P.D. Security Systems (4)
PUBL Performing Organization: A.P.D. Automatic Parking Devices,

Inc.
KEYV Access Controls; Control, General; Combination Locks; Lock

Technology; Lock Devices; Access Control Systems
IBST Product literature includes A.D.P. security locks,

recycling locks, code combination locks, card lccks, and
digital print reader.

19 ACNC PCOOO08
YEAR 1974 09
AUTH Arrow Lock Corporation
TITL Heavy Duty Mortise Lock Sets (11)
KEYM Lock Parts; Mortise Cylinders; Dead Bolts; Inner Plates
NOE Dead Lock; Knobs
ABST The mortise lock is designed for heavy use in schools,

hospitals, and commercial buildings. Product literature
discusses and illustrates variety of mortise locks and

8
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corresponding attachments and accessories.

20 ACNO PCO0010
TITL 3est Security Systems-Padlocks (3)
PUBL Publisher: Bast Lock Corporation
KEXW Lock Types; Lock Technology; Padlocks
ABST Discusses parts, accessories and options for all. Best

padlocks. Types and sizes of padlocks available are also
discussed.

21 ACNO PEO0001
YEAB 1979 02
AUIH Tinnon, David B; Halevy, David
TITI Strike Teams; Playboy; Volume 26; No. 2 (10)
PUBL Publisher: Playboy Enterprises, Inc.
KEYB Terrorist Attacks; Terrorist Threats; Hijacking; Air

Piracy; Forced Entry Methods; Methods of Entry; Breaching
Aids; Bgging; Security Administration & flanagement;
Personnel Selection; Facilities; Airports

NOTE Project Blue Light; Black Berets; Small Arms; Foreign
Strike Forces

ABS[ Presents an inside look at Commando organizations that
nave been formed specifically tu ccmbat terrorists,
particularly hijackers. Describes Project Blue Light, the
US 180 man antiterrorist force patterned on British,
Israeli and West German units. Project Blue light
training and recruitment briefly described. Foreign
antiterrorist organizations are described, including the
British Special Air Services, the West German Group Nine
of the ot the dorder Guard, and the Israeli 269th
Headquarters Reconnaissance Regiment. A sidebar presents
a brief evaluation of terrorist and antiterrorist small
arms. Principal purpose of the article supports the claim
that the US has a& antiterrorist strike force.

22 ACMO PE00002
YEAR 1979 10
AUTH Toth, Robert C.
TITL Fires Afloat, Arson Cases Signal Stormy Seas for Navy; Los

Angeles Times; (2)
PUBL Los Angeles Times
KEYW Types of Entry, Threats; Arson; Vandalism; Methcds of

Entry; Inside Jobs; Personnel Selection; Physical Security
Policy and Procedure; Facilities; Ships and Boats

NOTE Naval Investigative Services 1979 data on 12 ship fires,
$4.25 million damage.

AB-ST Twelve fires have broken out aboard 12 U.S. Navy ships in
1979 causing $4.25 million in damage according to the
Naval Investigative Service. The NIS has drawn a composite
profile of a Navy arsonist based on the traits of 15
suspects. Outbreak of arson more serious than cthex
services. In 1978, the Navy had 128 cases of suspected or
confirmed arson. The Army had 49 cases causing $33,000
worth of damage and the Air Porce had 81 fires causing
$78,640 in damage. Explanations for the outbreak are
multiple. Social problems of society are transplanted on
ships. Navy has higher disertion rate than other
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Services. Ships are on station longer. There are fewer
ships. There is no evidence that the problems are racial.
he current problem is unlike the race riots of 1970-72 in
the Pacific Fleet.

23 ACNO PEo0003
YEAR 1977 03
AUTH Mendelson, Fred; Kuhns, Roger; D'Addario, Francis;

Anderson, Edwar'; Parker, Brian
TITL Security Management; Vol. 21, No. 1
PUBL Publisher: American Society for Industrial Security
KEYW Photo Electric Alarm Systems; Alarm Technology; Detection

Systems; Identifier Elements; Espionage; Types of Entry,
Threats; Security Inspection; Security Administration C
Management; Physical Security Planning

NOTk Photo I.D. System; Industrial Espionage
ABS "The Great (Photo ID) card Game" by Mendelson, F.; "Photo

Identificationg by Kuhns, R.; "Development of Security
Self Sufficiency: Survival of the Urban Retailers" by
D'Addario, F.J.; "A Study of Industrial Espionage: Part
11" by Anderson, Edward

24 ACHO PEOOOO
YEAR 1978 11
TITL Security Surveyor; Vol. 4, No. 4
PURL Publisher: Victor Green Publications Ltd.
KEYU Residential Facilities; Facilities, Locations; CCTV

-Surveillance Systems; Surveillance Methods; Control,
General; Vandalism; Types of Entry, Threats;
Electromechanical Devices; Alarm Technology; Electronic
Security Systems

VOTE Community Crime Prevention; Domestic Residential Security
ABST Articles in this issue include, "Surveying Domestic

Residences"; "CCTV and It's Applications"; "Crime and the
community"; "Electronics for the Security Man"; "IF SSEC
'79 - Conference Program"

25 ACMO PEO0005
YEAR 1979 01
TITL Security Distributing and narketing; Vol. 9, No. 1
PUDL Publisher: Security Vorld Publishing Co., Inc.
KEYV UL Listed; UL Certificated; Control, General; Ultrasonic

Frequency; Alarm Technology
NOTE Landlord Liability
ABST "Burglar Alarm Certification" by Oppen, Lary; "ISC/Los

Angeles 1979" and "Overcoming Ultrasonic Noise" by
Mioduszewski, Frank

26 ACHO RDO0001
TEAR 1977 05
RCNO 2209
AUTO Fite, L A.
TITL Commercial Perimeter Intrusion Detection Equipment

Evaluation (117)
PUBL Performing Organization: Counter Intrusion Laboratory,

Intrusion Detection Division, D2Ofi-KI; U.S. Army Nobility
Equipment Research and Development Command Controlling,

10
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Office: Counter Intrusion Laboratory
KEXW False Alarms; Active Intrusion Sensors; Area Sensoz;

Interior Perimeter Protection; Fence Alarms; Intrusion
Alarm Data; Intrusion Detection Alarms; Electromagnetic
Interferance; Access Controls; Infrared Motion Detectors;
Microwave Alarm Systems

ABST Describes the test program performed by Meradcom to
determine the performance and reliabilitj characteristics
of a number of commercially available outdoor perimeter
sen!ots. Each sensor was subjected to detection, nuisance
alar3, electromagnetic interference, temperature and salt
spray tests to determine effectiveness. *>

27 ACNO RDJO002
YEAR 1978 03
RCNC 2237
AUThi Garrett, William C.
TITL Infrared Motion Sensor Evaluation (147
PURL Performing Organization: Counter Intrusion Laboratory,

Intrusion Detection Division, DROME-XI; U.S. Army Mobility
Equipment Research and Development Command Controlling
Office: Counter Intrusion Laboratory

KEYW Intrared Motion Detectors; Motion Sensors; Active
Intrusion Sensors; Intrusion Alarm Data; Alarm Systems -
Detection Systems; Intrusion Detection Alarms; Physical
Security Evaluation; Program Testing

ABSI Describes the test j rogram performed by MERADCOM to
determine the performance and reliabiliti of Model 19-115
Infrared Intrusion Sensor. Three commercial infrared
sensors were included in the test Frogram to establish a
baseline. Each was subjected to detection, nuisance
alarms, electroLagnetic interference and termperature to
determine effectiveness. Detailed performance data is
included.

28 ACNG RDOU003
YEAR 1977 10
RCNc DOD 5220.22-M
TITL Industrial Security Manual for SafeGuarding Classified

Information (18)
PURL Performing urganization: Sargent and Greenleaf, Inc.

Controllinj Office: Department at Defense
KEYM Dead Bolts; Combination Lock Parts; Combination Locks-UL

Designations; Padlocks; Electric Locks; Lock Technology
ABST Excerpts from DOD 5220.22-M Industrial Security Manual

intented to assist in selection of locks for maximum
security application.

29 ACNO O00...4
YEAR 1978 10
RCEO OPNAVINST 5510.45C
TITL Revision of U.S. Navy Physical Security Manual (197)
PUBL Controlling Office: Department of the Navy, Chief of Naval

Material
KErV Security Infractions; Physical Security Policy and

Proceduro; Security Manuals; Security Personnel;
Classified Material; Physical Security Planning

1I
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ABST Draft revision to the U.S. Navy Physical Security Manual.

30 ACHO RDO0005
YEAR 1978 12
BCUC OPNAVINST 5510. IF
TITL Information Security Program Regulation (304)
PUBL Controlling Office: Department of the Navy, Office of

Chief of Naval Operations
KEYW Security Infractions; Physical Security Polici and

Procedure; Security Manuals; Security Personnel;
Classified Material; Physical Security Planning;
Classification Management; Classified Material
Reproduction; classified Transmissions

AbS[ The instruction provides all Department of Navy activites
and personnel with Department of Defense and Navy
regulations and guidance for classifying and safeguarding
classified information.

31 ACNO RD00006
IEAR 1979 08
RCNO NAVFAC Y0995-01-005-251
TITL Window and Vent Barrier Evaluation; (49)
PUBL Performing Organization: Sandia Laboratories Controlling

Office: Dept of Defense Monitoring Agency: Dept of the
Navy

KEYN windows; Forced Entry Methods; Window Guards; Breaching
Aids; Barrier Penetration;

NOTE Vents;
ABST A number of forcible entry attacks were made at Sandia

Laboratories against a variety of specimens designed to
replicate barriers specifed in Navy and DOD directories.
In addition to the commonly specified DOD designs, 4 CEL
selections (7/80 diameter tool resistant and mild steel
jailbars, riveted steel grating, grip strut panels) were
also tested.

32 ACNC RD00026
YEAR 1975 05
ICHC ONI-CP-61-5-75
TITL Damage Incidents Affecting the Department of the Navy (39)
PUBL Performing Organization: Naval Investigative Service,

Naval Intelligeace Command
KEYN Ships and Boats; Facilities, Locations; Port Facilities;

Arson; Types of Entry, Threats; Vandalism
ABST Contains cronolojical summaries of incidents of damage

during I October through 31 December 1974, affecting the
Department of the Navy and investigated by the Naval
Investigative Service. There were 167 incidents of damage
during the fourth quarter of 1974. of which 149 cases were
closed.

33 ACNO RD00029
-YEAR 1977 04
RCUO 2208
AUT8 Fite, LA.
TITL Joint Services Perimeter Barrier Penetration Evaluatiom

(63)

12
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PUBL Performing Organization: Counter Intrusion Laboratory,
Intrustion Detection Divison, DRONE-XI, U.S. Army nobility
Equipment Research and Development Command; Controlling
Office: Counter Intrusion Laboratory, DRONE-KI, U.S. Army
Mobility Equipment Research and Development Command

KEYV Breaching Aids; Method of Entry; Barrier Penetration;
Fences; Builders Hardware

NOTE Barrier Penetration; Chainlink Configuration; Barbed Tape
Barriers

ABST Describes the evaluaticn of various chain link fences and
barbed tape barriers to determine their effectiveness. 20
difference fence and barbed tape barriers were erected and
evaluated igainst a variety of covert and overt
penetration methods.

34 ACNO RDO0030
YEAR 1977 06
MCNO NBIR 77-12262; DNA IACRO 77-805
AUTH Moore, H.T., Carpenter, n.J., Koenig, A.L.
TITL Computerized Site Security Monitor and Response System

('44)
PUSL Performing urganization: National Bureau of Standards,

Department of Ccmmerce Controlling Office: Defense Nuclear
Agency

KEXW CCTV Surveillance Systems; Control, General; Intrusion
Alarm Data; Alarm Technology; Computer Security;
Electronic Security Systems; Sensor Signals; Alarm
Monitors; Sound Sensors

NOTE Adversary Scenarios; Automated Response Systems;
Distributed Processing; Monitoring Systems; Physical
Security; Sensor Systems

ABST The Computerized Site Security Monitor and Response System
(CSSMRS) was conceived as an integrated state-of-the-art,
computer-based system to enhance and improve the overall
phsyical security of storage sites for special weapons and
materials. Many of the attributes, capabilities, and
features developed during the course of work are set
forth. Some of the alternatives are identified as are
areas where additional work will be necessary to reach
clearly identifiable and attainable objectives necessary
to complete the system definition.

35 ACNO RLO000I
YEAR 1976 11
RCHO 111-1238-911; GDC-ERR-AN-1134
AUTH Campbell, M.D.; O'Barr,G.L.; Pynchon, G.E.
rITL Development of Ballistics Test Pacility and Evaluation of

Vulnerability of Aircraft materials (46)
POBL Performing Organization: General Dynamics, Naterials

Research Group, Convair Division Controlling Office:
General Dynamics

KAE! Armored Doors; Builders Hardware; Armor Plates; Bullet
Proof; Hardware Properties-Composition; Thickness;
Airports; Facilities, Locations

NOTE Ballistics Test Facility
ABST An in-plant facility was constructed at General Dynamics

Convair's Kearny Mesa Site for the purpose of studying the

13
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behavior of aircraft armor materials and structures when
impacted by military projectiles up to caliber .50 and
secondary fragments, while subjected to service
environments. The facility was designed to permit testing
of structural materiails, full-scale structural
configuration test sections, and lightweight armor
specimens. Following an initial program to evaluate
performance of the facility, the facility was used to
study the damage to 7075-1651 aluminum plates, and the
survivability of CL-64 power train shafting when subjected
to caliber .50 AP M2 impacts under a simulated service
condition.

36 ACNC RLOO002
Y6AR 1971 10
RCNC OP-L4P, ;er. 10 131P44
TlTL IncidentS of ralicious Damago of Sabotage iii The Navy (66)
?UUL Performing Urganization: Physical Security Organization

situdy and Planning droup Ccntrollinj Office: Chief of
Naval Operations, s., a rtnent of the Navy Monitoring
,,ency: ')[puty Chief of Mival Io eration:;

A r ' ih y.,ici . '1Lcirit y vaJuati, .n; Security Adiuini:tLtaio F
,*aaje it ; Phy ;ica-I :icui itLJ Piani mi ; khlj51Cd l 5eCULity

Plview Lom!,1ttoes; Physic'ii eecuritv Poikicy '1.d Puoco "'re
,1;1i I i:t cekeLence t0 dfn A,tlin tion bj the N.vy Physical

:S)k!u.Lity Or ja nii,,iton on thE need for a 2i-ntrdllzvd
organiz~tion to establLih iolicy, provie guidance,
deei.op ejipment and coorliante the mani Lacits involved
in physical security. The Advisory Committee members
unanimously approvel the conclusions anJ recommendations
of the Study , rouj, except for the Location for the new
organization. Three potention locitions are presented for
review.

37 ACNC RLOO003
YEAF 1972 02
rITL Technical Evaluation of Holobeam SC20: Secure Personnel

Access Control System (14)
PUBL Performing Organization: Technical Branch-Division of

Security Atomic Energy Commission
KEYW Personnel; Security Administration & Manadement; Access

Control Systems; Control, General; Access Controls; Card
Exchange Systems; Monitoring Stations; Alarm Technology;
Identifier Elements; Remote Station Alarm System

AD.T The Holobeam Secure Personnel Access Control System
(SPACS) Model SC-20 is described as a system providing
positive identification of authorized personnel as a
condition of allowing them access to a protected area. The
system consists of four major components: access card,
card reader console, remote unit and connector cable.

38 ACNO BLOO004
YEAR 1977
RCNO TN-14b9
A U Tk Gray, K.Q.
TITL Externally Generated Light (EGL) Systems for

Hyperbaric/Hypobaric Chambers (51)

14
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PUiL Performing Organization: Civil Engineering Laboxatory,
Naval Construction Battalion Center Controlling Office:
Civil Engineering Laboratory, Naval Construction Batallion
Center monitoring Agency: Naval Facilities Engineering
Command

KEfV Lighting; Builders Hardware; Interior Lighting; Infrared
Notion Detectors

NOTE Diver; Recompression Chambers; Hyperbaric Chamber
ABST Lighting systems for hypertaric/hypobaric chambers are

described. nehtods of interior illumination without
introduction of any potential fire source in the chamber
are presented. The systems utilize light generated ouside
of the chamber environment, filtered for reduction of
infrared radiation, and then introduced through either
large or small transparent hull penetrations.

39 ACHO RLO0005
YEAR 1976 06
TITL Automatic Vehicle Monitoring Systems Study, Report of

Phase 0; (97) Vol. 2
PUBL Performing Organization: Jet Propulsion Laboratory,

California Institute of Technology Contrclling Office:
National Science Foundation

KEYW Monitoring Stations; Alarm Technology; Sensor Signals;
Vehicle Traffic Control; Control, General

ABST A set of planning guidelines is presented to help law
enforcement agencies and vehicle fleet operators decided
which automatic vehicle monitoring (AVM) system could best
meet their performance requirements. Improvements in
emergency response times and resultant cost benefits
obtainable witk various operational aad planned ATM
systems may be synthesized and simulated by means of
special computer programs for model city parameters
applicable to small, medium and large urban areas. Design
characteristics of various AVM systems and the
implementation reguicements are illustrated and costed for
the vehicles, the fixed sites and the base equipments.
Vehicle location accuracies for different RF links and
polling intervals are analyzed. Actual applications and
coverage data are tabulated for seven cities vhcse police
departments actively cooperted in the JPL study. Volume 1
of this Report is the Executive Summary. Volume 2 contains
the results of systems analyses.

40 ACNC RLO0006
YEAR 1972 12
ACNO 74-09
AUTH Samuels, David W.; Thein, Brenda K.; Shank, Z.B.
TITL Operational Tests of the Coherent Optical Fingerprint

identification System (COFIDS) (30)
PUOBL Performing Organization: US Army Land warfare Laboratory,

Aberdeen Proving Ground Controlling Office: Department of
Defense

KEYN Fingerprint Identification Systems; Control, General;
Access Control Systems; Entry Control Devices

ABSI This system employs the techniques of optical holography
to encode fingerprint details and store such information,

lb
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with high data density, on miniature photographic films.
Identification is performed by comparing fingerFrints with
the hologram using optical cross-correlation. The test,
involving over 100 people of USALWL, was carefully
designed and instrumented to provide complete statistics
of performance. The evaluation indicates that the system
provides a highly foolproof means of personnel
identification.

41 ACNO RLOO007
AUTH Thompson, J.R.; Gray, K.O.; Self, h.L.; Brier, F.W.
TITL Physical Security: Technical Memoranda and Progress

Reports
PUBL Performing Organization: Civil Engineering Lao Controlling

Office: Naval Electronic Systems Eng. Center, Naval
Facilities Eng. Ccmmand, Naval Sea Systems Command, DNA,
mechanical and Electrical Eng. Dept., CEL

KEYW Perimeter Alarm Systems; Lock Devices; Sensor Status; Lock
Technology; Active sensors; Passive Sensors; Weapons;
Armor Plates; Bullet Proof; Physical Security Planning;
Access Controls; Physical Security Evaluation

A)ST Compilation of research and development projects with
refecence to physicdl security. Research was performed bi
CEL. includes the following reports: "Evaluation of a
Pe~ister Public Address System for Naval Weaions
StatiiJ", "Phys. Sec. RDT and E Work Unit Prog. Report No.
2", "Evaluation ot Emergency Door Locking Device Shear
Pin", "Sum Report-Security Eng. and Consultation
Services", Sum Report-Ballistic Protection for Weapons in
transit", "DNA Magazine Dcor Relocking Hardware
Development", "Status of the Phys. Sec. tafd. Center",
"Field Review of Opening Control Hardware", "Areas in
Phys. Sec. requiring RDT and E", "High Sec Lock Hasp
Evaluation", "Phys. Sec. BDT and E. Proy Sum Resort",
"Architectural Details Sum. Report", "DNA Magazine roor
Relocking Hardware Development".

42 ACNO PLOO008
YEAR 1979 05
RCUO 77-07
AUTH Gray, K.O.
TITL Key-Operated Security Locks and Hasps (4)
PUBL Performing Orjanization: Civil Engineering Laboratory,

Naval Construction Battalion Center Controlling Office:
Department of the Navy

KEYW Lock Parts; Lock Technology; Hasp Locks; Shackle of
Padlock

ABST Report on the results of an investigation concerning the
constituents of high, medium and low security locks.
Military specification MIL-P-43607D sets the highest level
of performance for amy of the key operated padlocks
specified for use by DOD and MIL-H-i439511 for the
corresponding hasp. IL-P-43951 qualifies medium security
and MIL-P-17802D designates the lov security padlock.

43 ACHO SL00009

YEAR 1977 12
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MtCiC 76-081

TIlL High Security Hasps for Naval Environmeats (3)
PiBL Performing Organization: Civil Engineering Labcratory

Controlling Office: Department of Navy
KEYW Hasps; Lock Technology; Ships and Boats; Facilities,

Locations; Port Facilities; Waterfront Areas; Lock Parts;
Shackle of Padlock

NOTE High Security Hasps; Naval Environments
AnST The full potential of the Navy's Shrouded Shackle High

Security Padlock to protect armories, ammunition storage
maqazines and other sensitive spaces can only be realized
if it is matched with an egually good hasp, door, door
attachment system and structure.

44 ACNO BTO0001
YEAR 1972
RCNO ANSI A156.2-1972
AUTH American National Standards Institute, Inc.
TITL American National Standard Lock and Lock Trim (23)
PUBL Publisher: Builder's Hardware Manufacturers Association;

Performing Organization: American National Standard
Institute, Inc.; Controlling Office: Builders Hardware
Manufacturers Association

KEY Lock Types; Lock Technology; Bore-ia-Locks; Mortise Locks;
Dead Locks

ABST A sectional classification system to recojaize the
diversity in the general classification of builders
hardware. Includes general reguirements and infornatin on
mortise, preassembled, integral and bored locks and trim.

45 ACNO BTO0002
YEAR 1973 12
AUTH Newman, Oscar
TLTL A Design Guiie for Improving Residential Security (75)
PUBL Performing Organization: The Center for Residential

Security Design Controlling Office: U.S. Department of
Housing and Urban Development Monitoring Agency: Office of
Policy Development and Research, Division of Building
Technology

KEYW Doors; Builders Hardware; Hardware Properties; Nesidential
Facilities; Alarm Technology; Personnel; Security
Administration & Management; Personnel Selection; Physical
Security Planning; Physical Security Evaluation; Lock
Devices; Control, General; Access Control Systems;
Facilities, Locations; Electronic Security Systems

NOTE Residential Security; Defensible Space
ABST Four approaches for improving residential security are

emphasized: (1) creation of a fortification with limited
and controlled access points; (2) subdivision of a large
residential complex into smaller components so each may be
controlled naturally by a small number of residents; (3)
relocation of a particularly vulnerable group into a safe
area occupied by that group alone; (4) inundation of a
residential complex by security personnel.

46 ACNO BT00003
YEAR 1977 09
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RCNO SAND77-1033: AT (29-1) 789
TITL Entry Control Systems Handbook
PUBL Performing Organization: Sandia Laboratories; Controlling

Office: Division of Safeguards and Security; Monitoring
Agency: Department of Energy

KEYW Entry Control Devices; Control, General; Access Control
Systems; Access Controls; Personnel Recognition Methods;
Metal Sensors; Alarm Technology

NOTE Special Nuclear Materials Monitors; Metal Detectors;
Explosives Detectors; Package Search Systems

ABST An entry-control system functions in a total Physical
Protection system to allov the movement of authorized
personnel and material through normal access routes, yet
detect and delay unauthorized movement of personnel and
material from controlled areas. The material in this
handbook is primarily restricted to those elements of a
safe guards system related to entry-control technolcgy.
All kaown entry-ccntrol equipment has been listed in this
handbook for completeness.

47 ACNO ETO00004
ACNO NAVEDTRA 91424
TITL Nonresident Career Course - aster-at-AIrs (88)
PUBL Publisher: Naval Education and Training Support Command;

Performing organization: Naval Education and Training
Support Command

KEYW Physical Security Policy and Procedure; Security
Administration S Management; Personnel; Military
Personnel; Orientation, Education, and Training; Physical
Security Policy and Procedure; Security Manuals

ABS The Master-at-Arms non-residential career course is an
independent study program designed to teach skills
required for advancement in the f-A rating.

'8 ACNO RTO0005
YEAR 1974
RCNO NAVZDTRA
TITL Master-at-Arms - Training Manual (287)
PUBL Publisher: Naval Education and Training Support Command

Performing Organization: Naval Education and Training
Support Command

KEYN Physical Security Planning; Physical Security Pclicy and
Procedure; Security Administration 6 Management; Security
Personnel; Orientation, Education, and Training; Security
Infractions; Security Manals

ABS! Manual is designed to train HAs to be able to plan,
supervise, and perform security duties afloat and ashore,
including investigation, interrogation, apprehension, and
correction. This nannal is designed to be self
instructional.

49 ACIO T100001
YEAR 1977 12
RCUO TY-1512
AUTH Brooks, J.L.
TITL Heat-Activated Alarm System for Railroad BoAcara Carrying

Explosives (27)

18
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PUBL Performing orjanization: Civil Enjineering Labcatory,
Naval Construction Battalion Center Controlling Office:
Naval Facilities Engineering Command

KEYW Rail Facilities; Facilities, Locations; Alarm Senscrs;
Alarm Technology; Heat Sensors; Heat Detectors

ABS[ An alarm system concept designed to alert train operators
of excessive heating of any of the wheels of a -oxcar
laden with high-explosives has been developed. The alarm
system consists of heat sensors that are located on the
boxcar above each wheel. These are wired tc an alarm
transmitter mounted near the top of the boxcar.

50 ACNO TNOU002
YEAH 1979 03
RCHO TMI-64-79
AUTH Gray, K.O.
TITL Background and Information Related to the Security Upgrade

of Conventional Arms, ammunition, and Explosive Storage
Structures; (41)

PUBL Performing Organization: Civil Engineering Laboratory
Controlling Office: Civil Engineering Laboratory

KEYW Armories; Facilities, Locations; Arsenals; Builders
Hardware; Barrier Penetration; Doors; Perimeter Barriers;
Windows;

NOTE Delay Time; Penetration Resistance;
ABST This memorandum discusses the probability of

implimentation of a security upgrade of conventional arms
ammunition, and explosive storage structures. Appendices
include: Phys. Sec. ROT and E, discussion of barrier
philosophy, factors affecting penetration resistance,
delay time, perimeter barriers, door openings, design
parameters for door systems, door hardware.

19
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SECTION 2

KEYWORD INDEX

This section presents the Keyword Index produced by the Physical

Security Data Management System. It consists of a complete alphabetical

listing of all keywords currently in the Data Management System's controlled

vocabulary that can be used for retrieval of bibliographical records in

the Master List. It consists of six pages of computer output.

Volume II, the User's Manual, presents detailed instructions

on how to use the Keyword Index.

Ibid.
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Access Control Systems
................... 6, 9. 17, 18, 37, 40, 45, 46
Access Controls

.o ................6, 10, 18, 26, 37, 41, 46
Active Intrusion Sensors

.......................... 26, 27
Active Sensors

S.o.... ... ,,.,* .. o. 4 1
Air Carqo Thefts

* Air Piracy
.... ... .... ... .If 21

Airports.... .... ........1, 21, 35

AlarN Zquipnent Distributors

° Alarm fonitors

Alarm Sensors

.... ... .... ... .12, 49

Alarm Systems - Detection Systems
................ 27

Alarm Technology

.................. 6, 12, 23, 24, 25, 34, 37, 39, 45, 46, 49
Arch tectural Designs

* U. ... eeewe.....7
Area Sensor

So.o.... .. ....... 26
Armor Plates

. ... .... ..... ....35, 461
~ArmOred DOORS

.... o. ............ 35
A rnor ies
... ........ e..c..50
Arsenals

e~e~c.. ee~c----c 
50

Arson

........... 22, 32
Barrier Penetration

. ...... a ...... 31, 33, 50
Bolts

.sos... .... o..,. 16

Bore- in- Locks

Breachinq Aids
................... 14, 15, 21, 31, 33
Bugginq
o.... ..... ........ 21
Build ers Jiarduar e

................... 13, 13, 33v 35, 38. 45, 50
Bullet Proof

........... 35, 41
Bmrql aries

Card Bickasqe Systems
S ......... ..... 372
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Carqo Terminals

CCTV Surveillance Systems
.o.............*o. 24 34

Classification Management

Classified aterial
... ... ... ... ... 29, 30

Classified aterial Reproduction
....... oo ......... 30
Classfied Transmissions

Combination Lock Parts

Combination Locks

.. ................... 18
Combination Locks-UL Designations
o................... 28

Computer Security
... ... ... ... ...2, 8, 10, 34

Control, General
.................. 2, 6, 7, 9, 10, 12, 18, 24, 25, 34, 37, 39, 4O, 45,

46
Dead Bolts
................. 16, 19, 28
Dead Locks
................. 16, 44
Detec tion Systems
.... o... ......... 23

Doors
... ... ... .. .... 14, 45, 50

Electric Locks

.......... o.o .... 28

Electromagnetic Interferance
.. e. .... .... .26

Electromechanical Devices
--e ..o e.. -....o..24

Electronic Security Systems
.... ............... 24# 34, 415
Entry Control Devices
................... 7 , 6

Espiomaqe
.... .... .... .... 2, 23

txplosives
........... 9, 15

Facilities
* .................. 21, 22
Facilities, Locations
.................. 1, 7, 24, 32, 35, 43, 45, 49, 50

False Alarms
e~e. e.• oe. .. .. 26

Fence Alarms
................... 26
Feares
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Fiaqerprint Identification Systems

Forced Eat ries

Forced Entry Methods
;a................. 14, 21. " 1
Hardare Properties
. ................. 425
MiarEdvare Proper t es-CounposiLt on
o ,.o......o...... .o a..°.. o. 3 5
Hasp Locks

Hasps
... .......... *.43

Heat Detectors

* o..... .... a .... .49

Heat Sensors

.. ..... .... ..... ... 4 91

Holdups
o ....... .. 9 8

Identifier Elements
... ... ... ... ... 9, 23, 37

Infrared Motion Detectors
.............. 26, 27, 38

Inner Plates
o................,o o o... 19
Inside Jobs

.................. 2, 22
Interior Liqhtinq

........ .38
Interior Perineter Protection

... ....... . .. .26

Intrusion Alarm Data
*. .... 26, 27, 34

Intrusion Detection Alarms
.... ... ... ... .. 26, 27

Liqhtinq

................... 38
Lock Devices

Lock Parts
................. 19 , 4162, 43

Lock Technoloqy

................... 16, 18, 20, 28, 41, 42, 43, 44
* Lock Types

.0 ... .. ... .... 20, 44
Banl acturers Association

MetaL Sensors
................... 12, 46
Method of Rtry

.. ~~~~~ v...•..... 9, 14, J3

ethods of Entry 2
.. ............. 21. 22
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Microwave Alarm Systems

ilitay Personnel

eeto 0 00a e 'O r a, 0 3o7, 3Noaitocimq Stations

S ........ ..... 5,

* Orooieto. Education, an raii9

Padlocs o

................ 20# 28
Panic Bolts

Parkiaq facilities'

Passi ve Sensor~s
.o.o.oo ........ 000

Perimeter Alarm Systems

Perimeter Barr iers

.................. 
50

.... ........... 4, q 37, 45, 47
PersnnelBecqniton ethods

Personnel Selection
.... .... .... ... 8, 21 * 22, 45

Photo Electric Alarm Systems ....

Physical Security Evaluation

................... 3. 5, 8, 27, 36, 41, 45
Physical Security Planning

.................. 2. 29, 30, 36. a1, 45, 48
Physical Security Policy and Procedure

.onQO 00o. ooo..22

Physical Security Policy and Procedure
................... 1, 4., 5. 29, 30, 36, 47, da', 418

Physical Security Review Committees
.. *............ ..... 36
Port Facilities 43*3

. 2. .... 2,

Program Testing

....~o....~o.27
ai Facilities

* aa ..e........ 49
remote Station Alarm System

Residential Facilities
....~...........7* 2'4, 45
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Robberies

Roofs

Security Administration & Manajesent
............... %it 3, 4, 5, 21, 23# 36# 37, 45@ 47, 48

Secarity Checklists
.............. 3
Security Intractions
........................ 29f 30, 49

* Security Inspection
........................ 1Is 3, 23

* Security Manuals
..................... 4,5, 29, 30* 47, 48

Security Personnel
.............. 3, '4, 5, 8, 29, 30, 48

Sensor Siqnals
........................ 34# 39
Sensor Status

................... .. 1
Shackle of Padlock

..................... 42, 43

..................... 22, 32f 43
Souad Sn'sor~s...
*. .................. ..... 34
Surveillance Methods

........................ 5... 12, 24

....................... . 6
Terrorist Attack

....................... 9* 21
Terrorist ;;reats

.......................... 9# 21
Thickness

.......................... 35
Typs o Enry, Threats

.......................... 1 2, 9, 14, 22, 23# 24, 32
UJL Certificated

.. 25,24,3

Vehicle Traffic Control
...... ... .. . .. 39

Waterfront Areas

U ea pons
.... .... . 0..... 41

eapons Deftection
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lindow Guards

VLadows

26



SECTION 3

KEYWORO COUNT

3.1 OVERVIEW

This section presents the Keyword Count produced by the Physical

Security Data Management System. It is divided into two parts as explained

in the subsections below. Both parts consist of two pages of computer

output.

3.2 KEYWORD COUNT-4OCABULARY WORDS

Page 28 presents an alphabetical listing of all keywords currently

in the Data Management System. Opposite each keyword is the absolute number

of times the keyword appears in separate Master List bibliographical records

followed by the percentage of this frequency. Volume II, the User's Manual,

describes utilization of this output in more detail.

3.3 KEYWORD COUNT-DICTIONARY

Page 29 presents a listing of all keywords currently in the Data

Management System arranged accordirg to frequency, from highest to lowest.

Opposite each keyword is the absolute number of times the keyword appears

in separate Master List bibliographical records followed by the percentage

of this frequency. Volume II, the User's Manual, describes utilization of

this output in more detail.

* Ibid.
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